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SITE SUMMARY AND RECOMMENDATION

The Alcan Powders and Pigments (Alcan) Site is approximately 17 acres and is located in Union
County, New Jersey. The site is currently included in the Comprehensive Environmental
Response, Compensation and Liability Information System (CERCLIS) under the U.S.
Environmental Protection Agency (EPA) and the CERCLIS Number is NJD065815771. The
entirely fenced site is active and is engaged in the production of metal powders and pigments
utilized mainly in the auto industry. The site is located in a residential/industrial area. Figure
1, Site Location Map, shows a one mile radius including the nearest occupied residence, nearest
drinking groundwater well, nearest surface water body, drinking water intake, wetlands and other
sensitive environments. Figure 2, Site Sketch, includes site features on and around the site.

The site was originally developed by Metal Disintegrating in 1916. Metal Disintegrating mainly
produced copper powder until the early 1960's. Martin Marietta then owned the site.
Information on the site activities conducted by Martin Marietta is unavailable. The current
owners, Alcan Aluminum Corporation, acquired the site in 1963. Current site activities include
the milling, grinding and atomization of non-ferrous metals including copper, tin and bronze into
powders. They also manufacture flake particles/powders of specialty metals including antimony,
magnesium, silicon, nickel and silver. The facility previously manufactured aluminum paste and
aluminum powder; however, this operation was moved to Alcan's facility in Illinois. The
products produced at this facility are used in the auto industry in the manufacture of filters,
engine batteries, small gears and sprockets and brushes for electric motors. Approximately, 76
people are employed on-site.

Wastes generated include mineral spirits and lubricating oils used in maintenance. The mineral
spirits are used in the specialty products production. A slurry of mineral spirits, silver and nickel
are pumped into a hammermill. The slurry is eventually pumped to a filter press where the
mineral spirits are collected in a vat to be reused. When the mineral spirits cannot be reused,
they are pumped from the vat into barrels and treated as waste.

The tank farm area stored only raw materials and hence it is not a solid waste management
(SWMU). The waste mineral spirits and lubricating oils are stored in the Hazardous Waste
Storage area. Since, at this stage, mineral spirit and lubricating oils are usable, this unit is not
considered a SWMU. The only SWMU is a storage area (surface barrels) diked 50-foot by 8-
foot concrete pad located west of Building 2. At the time of the reconnaissance it was observed
that 20 fifty-five gallon barrels were being held in the SWMU. Of those barrels, ten contained
sludge removed from the bottoms of the sumps located on-site. These barrels were placed in the
SWMU by O'Brien & Gere. O'Brien & Gere have been contracted by the current owners to II"

conduct a site cleanup under the Emergency Cleanup Response Act (ECRA). One of these t
barrels was leaking; however, the leaking substance was confined within the dike. The
immediate area surrounding the SWMU is paved and impermeable. Runoff drains away from
the area in a northwest direction and collects at a low point in the paved area where the drainage
is allowed to evaporate. Beyond this area, toward the southwest, lies a bare patch of soil. The
entire site is fenced; however, the SWMU is easily accessible.

No stains were observed on the paved areas or the bare patch of soil. No vegetation exists within ~ ~
the proximity of the SWMU. Other vegetation, within the fenced site and surrounding area, show (
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no signs of stress. There is no other evidence of contamination or releases to soil, groundwater,
surface water or air related to solid waste management units (SWMU's). However, it is known
that there have been releases in the past.

It is unknown whether neighboring properties or other off-site properties are contaminated due
to this facility. It is also unknown whether there are any National Priority List (NPL) or
Resource Conservation and Recovery Act (RCRA) industrial facilities or any potential sources
of contamination within a one-mile radius of the site. Various investigative sampling activities
were conducted by O'Brien & Gere and Recon Systems. The purpose of these programs was to
determine the impact of past practices the facility had on the environment.

In August, 1980, Alcan notified USEP A of hazardous waste activities on-site. A RCRA Part A
Permit was filed in November 1980. In January 1981, the Alcan site was listed as a treatment,
storage and disposal (TSD) facility. However, it was subsequently delisted as a TSD facility and
changed to a generator only.

In April 1986, O'Brien & Gere performed an initial site assessment to determine the impact of
on-site petroleum storage tanks. This study consisted of soil borings and monitoring well
installation to investigate possible contamination to sub-surface soils and site groundwater quality.

In August 1987, Recon Systems conducted a soil sampling program to investigate possible
contamination by plant process metals. Groundwater samples were also taken to confirm data
collected by O'Brien & Gere in 1986.

An extensive and comprehensive sampling program was conducted by O'Brien & Gere from
February 1988 to June 1988. Sampling activities included: shallow and deep aquifer groundwater
sampling, soil and air sampling, underground storage tank (UST) integrity and wipe sampling of
building interiors. Twenty six additional soil samples were obtained by O'Brien & Gere and
analyzed by the United States Testing Company for EPA toxicity and inorganic metals.

Samples from these investigations showed that the soils and groundwater on-site were
contaminated. Results showed that the on-site soils were contaminated with fuel oils, mineral
spirits and metals including copper, lead and nickel. The investigation determined that the
groundwater in the shallow aquifer was contaminated with various constituents exceeding the
guidelines, including: metals, petroleum hydrocarbons, and volatile organics. Cadmium,
chromium and lead were found most often to exceed the guidelines.

Elevated levels of copper and zinc were also commonly found. Many samples also exceed the
guidelines set for petroleum hydrocarbons. The water data indicated that a plume of free phase
and dissolved petroleum hydrocarbons existed within the shallow aquifer. The data showed that
the plume appeared to be located in a central portion of the site extending down gradient. The
volatile petroleum compounds benzene, toluene, ethyl benzene, and xylene (BTEX) also were
found in high levels.

O'Brien & Gere utilized this information to develop a soil and groundwater remediation program
consistent with the Environmental Conservation and Recovery Act (ECRA) guidelines.
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The New Jersey Department of Environmental Protection (NJDEP) cleanup guidelines utilized
by O'Brien & Gere for on-site soils are listed below:

Compound
Petroleum Hydrocarbons
Volatile Organics
Compound
PCBs
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

NJDEP Cleanup Guideline
100 mglkg
1 mglkg

NJDEP Cleanup Guideline
5 mglkg
10 mglkg
20 mglkg

400 mglkg
1 mglkg
3 mglkg

100 mglkg
170 mglkg

1000 mglkg
1 mglkg

100 mglkg
4 mglkg
5 mglkg
5 mg/kg

350 rug/kg

mg/kg = milligramlkilogram

Soil samples, gathered by test borings throughout the site, were analyzed to establish baseline
conditions. Background levels are unknown.

The monitoring wells installed by O'Brien & Gere were installed to address on-site groundwater
contamination. The NJDEP cleanup guidelines utilized for on-site ground water were utilized
as follows:

Compound NJDEP Cleanup Guideline

Petroleum Hydrocarbons
Total Volatile Organics
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium

1
0.01
0.006
0.05
1
0.004
0.01
0.05
1
0.05
0.002
0.1
0.01
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mgll
mgll
mgll*
mgll
mgll
mgll*
mg/l
mgll
mgll
mgll
mg/l
mgl1*
mg/l



Thallium
Zinc

0.002
5

mg/l*
mg/l

* NPDWS = National Interim Priority Drinking Water Standard

The cleanup was implemented under four independent contracts: Contract 1 - General Cleaning,
Contract 2 - Tank (UST) Removal and Disposal, Contract 3 - Soil Excavation and Disposal and
Contract 4 - Groundwater Remediation. In July 1989 Contracts 1,2, and 3 were awarded to
Enroserv, Inc. Contract 4 was altered slightly and awarded in July 1990.

The scope of the General Cleaning contract was to clean an existing moat and utility trench of
all debris and metal-laden sludge; to clean all areas of lead and cadmium residue from the
interior of Building 1 and to clean the existing combined sewer system of all debris and metal-
laden sludge. This contract was implemented from August 1989 to November 1989. Portions
of this contract were deleted from the scope of work and added to Contract 4 as a subcontract.

The main scope of the UST removal contract was to remove the USTs and to remove
contaminated soils encountered during the removal. This contract was implemented from
September 1989 to November 1989. All tanks were removed, except for two tanks, which have
subsequently been sand-filled and abandoned. The installation of three above-ground mineral
spirit tanks was deleted from the contract and repackaged under Contract 4.

The scope of the Soil Excavation and Disposal Contract was to remove soil to various depths
throughout the site. Once excavated, the soil was to be characterized and properly disposed of.
This contract was implemented from August 1989 to January 1990. Soil remediation was
accomplished by excavating the contaminated soils and backfilling with clean fill. Fill areas were
then covered with bituminous pavement with an asphalt sealant. Excavated soils from this
contract and the UST Removal contract were stockpiled in an area adjacent to Building 9. This
is an asphalt paved area. This area was covered by a polyethylene liner with physical barriers
placed around the edges during stockpiling activities. The top of the soil was also covered with
polyethylene sheeting. The contaminated soil was transported to American Waste-Breitenstine
Landfill in Waynesburg, Ohio. Approximately 3,800 cubic yard of soil was excavated and
disposed.

The scope of the Ground Water Remediation Contract was to install a complete groundwater
collection system, install the new mineral spirit storage and transfer system and to clean the
existing sewer system. The sewer cleaning was performed by Fred A. Cook Jr. and completed
in December 1990. The three above-ground tanks have been installed but are not yet operational.
The ground water recovery system was installed in February 1991 and the effluent sampled. The
remediation system will be comprised of sand filters and carbon filters.

Current RCRA status lists Alcan as a generator only. The last inspection conducted by the
NJDEP was August 15, 1989. Minor violations were noted.

The Brunswick Formation of the Late Triassic age is the major aquifer in Union County. Water
in this formation occurs in joints and fractures. Unconfined groundwater occurs mainly in the
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upland areas where overlying unconsolidated sediments are thin or absent. Lowland rocks,
mainly located in the southern and eastern regions of Union County, are mantled by Pleistocene
deposits mostly containing silt and claybeds. In these lowland areas the silts and clay beds may
confine water in the underlying rocks. The Brunswick formation is between 6,000 to 8,000 feet
thick.

The Watchung Basalt formation is a minor aquifer. The Basalt formation is between 330 and
800 feet thick and is comprised of basaltic lava sheets intercalated with the Newark Group
sedimentary rocks. Groundwater underneath the site flows in a northwest direction.

Soil borings taken by O'Brien & Gere indicate that the thickness of the unconsolidated glacial
till overlying the bedrock ranges from 6 to 20 feet. Groundwater elevation data indicates that
groundwater lies 6.9 to 16.5 feet below grade. Groundwater mapping conducted by O'Brien &
Gere shows that groundwater generally flows in northerly direction. Alcan uses three wells to
draw water from the deep aquifer. The water is used for contact and non-contact cooling
purposes. Drinking water for the Union Township comes from surface waters outside a four-mile
radius of the site. Surface water is supplemented by well fields. The closest wellfield,
Hummocks Station, lies approximately one mile northwest of the site. The total drinking water
population from groundwater sources within a four-mile radius of the site is 66,958.

The nearest surface water is the Elizabeth River which lies approximately 3,000 feet northeast
of the site. The flow rate is unknown. An overland pathway from the site to this surface body
is not apparent due to the development of the surrounding areas. Additionally, surface water is
not used for drinking water purposes within a fifteen-mile radius downstream of the probable
potential point of entry.

The surface runoff from the site flows to a nearby storm drain. The outfall for these storm drain
is located on a creek that discharges into Elizabeth River. This is probable point of entry (PPE)
into surface water. No drinking water intakes were identified within 15 miles downstream of
PPE. The Elizabeth RiverA$Arthur Kill were identified as fisheries (sensitive environments)
within 15 miles downstream of PPE. Numerous sensitive environments are also within 15 miles
downstream of PPE. The site is located in a flood plain of greater than 500 years.

The nearest private residence is located approximately 100 feet north of the site. There are no
schools or day care facilities within 200 feet of the known areas of contamination.
Approximately 28 households are located within 200 feet of the site. There are no terrestrially
sensitive environments within 200 feet of the site. Approximately 22,781 people reside within
1 mile radius of the site.

The approximate number of people with 4 mile radius of the site is 446,678. No sensitive
environments were identified within 112 mile radius of the site.

In summary, the suspected releases of contamination from the site is to the shallow aquifer.
Furthermore, the shallow aquifer most likely discharges to nearby surface waters. Drinking water
is not obtained from the surface water; however, primary targets do exist within 15 miles of the
probable point of entry. Primary targets involved include: Numerous Fishllnvertebrate Habitats,
Endangered Species Habitat, Wetlands, Marshes, and Tidal Flats. Based on the potential for
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contaminant release to groundwater. the Alcan Powders and Pigments site may pose a threat to
the public health and environment. Remedial action should include remediation of the shallow
aquifer down gradient from the site. In addition is unknown whether a release to soils from the
site has occurred. It is unknown whether soils off-site have been contaminated. Therefore, it
is recommended that additional sampling be conducted. This effort should include soils off-site
and down gradient of the site.
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SITE ASSESSMENT REPORT: ENVIRONMENTAL PRIORITIES INITIA TIVEI
PRELIMINARY ASSESSMENT (EPI-PA)

PART I: SITE INFORMATION

1. Site Name/Alias: Alcan Powders & Pigments

Street: 901 Lehigh Avenue '

City: Union State: New Jersey Zip: 07083

2. County: Union County Code: 039 Congo Dist.:,_7=-- _

3. EPA ID No.: NJD065815771

4. Block No.: 504 Lot No.: 4,5,6 & 7

5. Latitude: N40o-40'-57" Longitude: W74°-14'-33"

USGS Quad.: Elizabeth, NJ

6. Owner: Alcan Aluminum Corporation Tel. No.: 216/523-6800

Street: 100 Earview Avenue

City: Cleveland State: Ohio Zip Code: 44101

7. Operator: Alcan Aluminum Corporation TeLNo: 216/523-6800

Street: 100 Earview Avenue

City: Cleveland State: Ohio Zip Code: 44101

8. Type of Ownership

(X)Private o Federal o State

o County o Municipal o Unknown o Other

9. Owner/Operator Notification on File

(X)RCRA 3001 Date: 8@80 o CERCLA 103C Date:

o None o Unknown
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10. Permit Information

Permit Permit No. Date Issued Expiration Date Comments
APe 31423 06/08n7 06/08/92
APe 34709 11/17n7 11/17/92
APe 34710 11/17n7 11/17/92
APe 34711 11/17n7 11/17/92
APe 31422 06/02n8 06/02/93
APe 39784 06/16n8 06/16/93
APe 40484 08/80n8 08/30/93
APe 66101 09/29/83 09/29/93
APe 66102 09/28/83 09/28/93
APe 76774 12/30/86 06/16/94
APe 42997 06/23n9 06/21/94
APe 79963 10/27/87 07/17/94
APe 76773 03/19/87 09/03/94
APe 90603 05/12/89 02/05/95
APe 90455 05/18/89 02/11/95
APe 89537 02/23/89 02/17/95
APe 02017 06/23/80 06/22/95
APe 18699 UNKNOWN 06/23/95
APe 89538 02/23/89 11/14/95
APe 73334 10/22/85 . 10/22/95
APe 73702 10/22/85 10/22/95
APe 73333 10/24/85 10/24/95
APe 73176 11/12/85 11/12/95
APe 02471 12/02/80 12/02/95
APe 19919 12/03/80 12/03/95
APe 74023 01/28/86 01/28/96
APe 03396 04/05/81 04/05/96
APe 03034 04/05/81 04/05/96
APe 74235 02/26/86 08/24/96
APe 48776 09/09/81 09/09/96
APe 76420 02/24/87 10/24/92

11. Site Status

(K) Active o Inactive o Unknown

12. Years of Operation: 1963 to Present

13. Identify the types of waste sources (eg., landfill, surface impoundment, piles, stained soil,
above or below-ground tanks or containers, land treatment, etc.) on site. Initiate as many
waste unit numbers as needed to identify all waste sources on site.
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(a) Waste Sources

Waste Unit No. Waste Source Type Facility Name for Unit

Surface Drums Hazardous Waste Storage

(b) Other Areas of Concern

Identify any miscellaneous spills, dumping, etc. on site; describe the materials and identify
their locations on site.

Listed below is a summary of hazardous waste discharges known to have occurred at the
Alcan site as presented in O'Brien & Gere's Site Remediation Final Report Exhibit 5:

1.) Date of Discharge or Identification of Discharge: May 14, 1982

Description of Discharge Event:
A process tank within the concrete diked tank farm was overfilled and mineral spirits
escaped through the tank's vent pipe. The mineral spirits flowed from the vent pipe,
down the tank wall, along the retaining wall, and out of the tank farm's containment area
through an open valve discharging into the soil between the tank farm and the railroad
tracks. A pool of mineral spirits was trapped between the plant's fence and the Conrail
Lehigh Valley Railroad tracks.

Response and Resolution:
Approximately 900 gallons of free product was recovered from the pool of mineral spirits
between the plant's fence and the Conrail Lehigh Valley Railroad tracks.

2.) Date of Discharge or Identification of Discharge: July 1984

Description of Discharge Event:
Palmitic and stearic acid mixed with mineral spirits was found in a creek to the southeast
of the facility.

Response and Resolution:
The creek was boomed and skimmed.

3.) Date of Discharge or Identification of Discharge: September 27, 1985

Description of Discharge Event:
Propane gas leaked from a two-inch underground propane gas line located near the factory
and migrated off-site into a nearby residence on Lehigh Avenue. An explosion occurred
on September 27, 1985 which resulted in property damage to the residence.

Response and Resolution:
Alcan Powders and Pigments installed a trench fitted with blowers to vent propane gas.
Gas readings within the location on January 6, 1986 were zero.



4.) Date of Discharge or Identification of Discharge: September 21, 1986

Description of Discharge Event:
During the drilling of a monitoring well at the site, mineral spirits were discovered within
the subsurface soils.

Response and Resolution:
The NJDEP was notified of the identified contamination and issued a Notice of Violation
along with procedures for documenting the cleanup.

5.) Date of Discharge or Identification of Discharge: September 30, 1986

Description of Discharge Event:
Approximately 50 to 60 gallons of naphtha (petroleum distillates) spilled near Tank No.
7 (located near the tank farm).

Response and Resolution:
Spilled material was absorbed using sawdust and "Speedy-Dri". The saturated absorbent
material generated during the cleanup was disposed as hazardous waste.

6.) Date of Discharge or Identification of Discharge: August 16, 1986

Description of Discharge Event:
Traces of free product were discovered during the excavation of underground storage
tanks. (Tank Nos. 5,17 and 20).

Response and Resolution:
The NJDEP's Bureau of Underground Storage Tanks was notified. Contaminated soil
was removed and disposed.

7.) Date of Discharge or Identification of Discharge: August 16, 1989

Description of Discharge Event:
Traces of free product were discovered during the excavation of underground storage
tanks. (Tank Nos. 21 and 22).

Response and Resolution:
The NJDEP's Bureau of Underground Storage Tanks was notified. Contaminated soil
was removed and disposed.

14. Information available from

Contact: Luz Martinez Agency: USEPA Tel.No.: (212) 264-4561

Preparer: John F. Haas Agency: CCJM Date: 9/1/92
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PART II:WASTE SOURCE INFORMATION (For RCRA Solid Waste Management Units
(SWMUs)

For each of the waste units identified in Part I, complete the following items.

Waste Unit No. 1 Surface Drums Drum Storage Area

1. Identify the RCRA status and permit history, if applicable, and the age of the
SWMU

The SWMU was installed in 1980.

2. Describe the SWMU and clearly identify its location on a site map

The SWMU is a diked concrete pad approximately 8ft x 50ft located on the west side of
the Warehouse.

3. Identify the size or quantity of the waste ( e.g., area or volume of a landfill or
surface impoundment, number and capacity of drums, or tanks,). Specify the
quantity of hazardous substances in the waste unit.

Ten (10) fifty-five gallon drums of spent mineral spirits and ten (10) fifty-five gallor.
drums of soils contaminated with mineral spirits were present at this SWMU at the time
of this inspection.

4. Identify the physical state(s) of the waste(s) as disposed of in the SWMU. The
physical state(s) should be categorized as follows: solid, powder or fines, sludge,
slurry, liquid or gas.

The physical states include solids and liquids.

5. Identify specific hazardous substance(s) known or suspected to be present in the
SWMU.

One of the barrels containing contaminated soil was leaking at the time of inspection.
However, the spill was contained within the SWMU. A 2-inch pipe with a gate valve is
utilized to drain the confinement area. The valve was closed at the time of this
inspection.

6. Describe the containment of the SWMU unit as it relates to releases to groundwater,
surface water, soil and air. However, it is known that releases to the soil and the
shallow aquifer have occurred in the past.

The SWMU is diked with a four-inch high concrete curb and the area surrounding the
SWMU is paved;therefore, the probability of a release to the groundwater, soil or surface
water is low.

El801.LYN





E180l.LYN

SWMU-specific Conclusion:

No release of hazardous substances is known, alleged, or suspected to have occurred from
this SWMU.

Ref. No. I,Exhibits 1,5;3.





PART III:PREVIOUS INVESTIGATIONS

EXISTING ANALYTICAL DATA

Groundwater samples were collected from the shallow aquifer and analyzed for total
priority pollutant metals. The metal concentrations were compared to the National Interim
Primary Drinking Water Standards for those metals for which these standards exist.
Cadmium, chromium and lead were consistently found in groundwater exceeding the
standards. Excessive concentrations of copper were also detected in two wells.
Groundwater samples were also collected and analyzed for total petroleum hydrocarbons.
Concentrations exceeded State guidelines in nine of the twelve wells. Groundwater
samples were also analyzed for volatile halogenated organics.

The Alcan site maintains three deep aquifer supply wells within the site. These wells are
used to supply water for contact and non-contact cooling purposes. Similar to
groundwater samples taken from the shallow aquifer, methylene chloride was shown in
each of the samples during both the April and July 1988 sampling periods. However,
methylene chloride was reported in quality control blanks.

Analytical results for groundwater testing of the shallow and deep aquifer for the April
1988 period are given on the following pages.
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SHALLOW AQUIFER GROUNDWATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

Pollutant MW-1 MW-2 MW-3 MW-4 MW-5 MW{;
Metal mg/1 mg/1 mg/1 mg/1 mg/1 mg/1

Date Sampled 7/7 /6 7/6 7/6 7/6 7/7

Total Antimony ND ND ND ND ND ND

Total Arsenic ND ND 0.009 0.020 ND ND

Total Beryllium ND ND ND ND ND ND

Total Cadmium 0.02 0.01 0.02 0.03 0.01 ND

Total Chromium 0.26 ND 0.033 0.05 ND 0.122

Total Copper 0.26 0.16 0.12 0.5 0.25 0.68

Total Lead 0.213 0.053 0.079 0.306 0.167 0.037

Total Mercury ND ND ND ND ND 0.068

Total Nickel ND ND ND 0.54 ND 0.89.
Total Selenium ND ND ND ND ND ND

Total Silver ND ND ND ND ND ND

Total Thallium ND ND ND ND ND ND

Total Zinc 0.57 0.08 0.1 1.89 0.09 0.15

Total Petroleum
Hydrocarbons <0.5 30 7 6440 1.3 .0

ND = None Detected

All samples collected in 1988.
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SHALLOW AQUIFER GROUNDWATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

(CONTINUED)

Pollutant MW-8 MW-9 MW-1O MW-ll MW-12 MW-13
Metal mgll mgll mgll mgll mgll mgll

Date Sampled 7/7 7/7 7/6 7/6 7/6 7/6

Total Antimony ND ND ND ND ND ND

Total Arsenic ND ND ND ND 0.006 0.006

Total Beryllium ND ND ND ND ND 0.036

Total Cadmium ND ND 0.02 0.02 0.02 0.04

Total Chromium ND 0.152 0.17 ND 0.083 0.39

Total Copper 0.07 0.27 4.59 0.42 5.08 0.73

Total Lead 0.202 0.132 4.46 0.079 0.140 0.537

Total Mercury ND ND ND ND ND ND

Total Nickel ND NO ND ND ND 0.77

Total Selenium ND ND ND ND ND ND

Total Silver NO NO ND ND ND ND

Total Thallium ND NO ND ND ND ND

Total Zinc 0.04 0.26 0.76 0.14 1.45 0.036

Total Petroleum
Hydrocarbons 2.75 0.6 <0.5 10 6 26

ND = None Detected

All samples collected in 1988.
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SHALLOW AQUIFER GROUND WATER ANALYSES
VOLATILE ORGANICS

Pollutant MW-1 MW-2 MW-3 MW-4 MW-5 MW'{)
Organic ug/l ug/l ug/l ug/l ug/1 ug/l

Date sampled 7n 7/6 7/6 7/6 7/6 7n
Benzene NO 21 17 ND ND 3.8
Bromodich1oromethane NO NO NO NO ND NO
Bromoform NO NO NO NO NO NO
Carbon Tetrachloride NO NO NO NO NO NO
Chlorobenzene NO NO NO ND ND NO
Chlorodibromomethane NO NO NO ND ND ND
Chloroethane NO NO NO NO ND NO
2-Chloroethyvinyl NO ND NO ND ND NO
Ether
Chloroform NO ND NO ND ND NO
1,1-Dichloroethane NO NO NO ND ND NO
1,2-Dichloroethane NO NO NO NO ND NO
1,1-Dichloroethylene NO ND ND ND ND NO
1,2-Dichloropropane NO NO ND No NO NO
trans-1,3-Dichloro- NO NO NO ND ND ND
propylene
cis, 1,3-Dichloro- NO ND NO ND NO NO
propylene
Ethylbenzene NO 748 NO ND 19 NO
Methyl Bromide NO ND ND ND ND NO
Methyl Chloride NO ND ND ND ND NO
Methylene Chloride 10 11 8.0 11 11 9.6
1,1,2,2,- Tetra- NO NO NO ND ND NO
chloroethane
Tetrachloroethylene NO ND ND ND ND NO
Toluene ND 54 ND ND ND NO
1,2-Trans- Dichloro- NO NO NO ND NO NO
ethylene
1,1,1-Trichloroethane NO NO NO NO NO NO
1,1,2-Trichloroethane NO NO NO NO NO NO
Trichloroethylene NO NO NO NO NO NO
Trichlorotri - NO NO NO 80 7.6 ND
fluoroethane
Vinyl Chloride NO ND NO NO NO

ND = None Detected

All samples collected in 1988.

El80l.LYN



SHALLOW AQUIFER GROUND WATER ANALYSES
VOLATILE ORGANICS

(CONTINUED)

Pollutant MW-8 MW-9 MW-lO MW-ll MW-12 MW-13
Organic ug/l ug/l ug/l ug/l ug/l ug/l

Date Sampled 7n 7n 7/6 7/6 7/6 7/6

Benzene ND ND ND 11 11 9.4
Bromodichloromethane ND ND ND ND ND ND
Bromoform ND ND ND ND ND ND
carbon Tetrachloride ND ND ND ND ND ND
Chloro benzene ND ND ND ND ND ND
Chlorodibromomethane ND ND ND ND ND ND
Chloroethane ND ND ND ND ND ND
2-Chloroethyvinyl ND ND ND ND ND ND
Ether
Chloroform ND ND ND ND ND ND
1,1-Dichloroethane ND ND ND ND ND ND
1,2-Dichloroethane ND ND ND ND ND ND
Ll-Dichlorcethylene ND ND ND ND ND ND
1,2-Dichloropropane ND ND ND ND ND ND
trans-l,3-Dichloro- ND ND ND ND ND ND
propylene
cis, I ,3-Dichlaropropylene ND ND ND ND ND ND
Ethylbenzene ND ND ND ND 140 254
Methyl Bromide ND ND ND ND ND ND
Methyl Chloride ND ND ND ND ND ND
Methylene Chloride 11 11 11 11 11 11
1,1,2,2,- Tetra- ND ND ND ND ND ND
chloroethane
Tetrachloroethylene ND ND ND ND ND ND
Toluene ND ND ND ND ND ND
1,2-Trans- Dichloro- ND ND ND ND ND ND
ethylene
1,1,1-Trichloroethane ND ND ND ND ND ND
1,1,2-Trichloroethane ND ND ND ND ND ND
Trichloroethylene ND ND ND ND ND ND
Trichlorotrifluoroethane ND ND ND ND ND ND
Vinyl Chloride ND ND ND ND ND ND

ND = None Detected

All samples collected in 1988.
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DEEP AQUIFER GROUND WATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

Supply Supply Supply
Pollutant Well Well Well
Metal Number 1 Number 2 Number 3

(mg/l) (mg/l) (rng/l)

Date Sampled 7n 7/6 7/6

Total Antimony ND ND ND

Total Arsenic ND ND ND

Total Beryllium ND ND NO

Total Cadmium ND ND NO

Total Chromium NO NO NO

Total Copper NO NO NO

Total Lead 0.037 NO 0.035

Total Mercury NO ND NO

Total Nickel ND NO NO

Total Selenium ND ND NO

Total Silver NO NO NO

Total Thallium NO NO NO

Total Zinc NO NO NO

Total Petroleum
Hydrocarbons <0.5 <0.5 <0.5

NO = None Detected

All samples Collected in 1988.
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DEEP AQUIFER GROUND WATER ANALYSES
VOLA TILE ORGANICS

Supply Supply Supply
Pollutant Well Well Well
Organic Number 1 Number 2 Number 3

(ug/l) (ug/l) (ug/l)

Date Sampled 7n 7/6 7/6

Benzene ND ND ND
Bromodichloromethane ND ND ND
Bromoform ND ND ND
Carbon Tetrachloride . ND ND ND
Chlorobenzene ND ND ND
Chlorodibromomethane ND ND ND
Chloroethane ND ND ND
2-Chloroethyvinyl Ether ND ND t\1)
Chloroform ND ND ND
l.I-Dichloroethane ND ND ND
1,2-Dichloroethane ND ND ND
Ll-Dichloroethylene ND ND ND
1,2-Dichloropropane ND ND ND
trans-l,3-Dichloropropylene ND ND ND
cis, 1,3-Dichloropropylene ND ND ND
Ethylbenzene ND ND ND
Methyl Bromide ND ND ND
Methyl Chloride ND ND ND
Methylene Chloride 11 9.8 9.7
1,1,2,1,- Tetrachloroethane ND ND ND
Tetrachloroethylene 85 16 83
Toluene ND ND ND
1,2-Trans- Dichloroethylene 20 62 20
1,1,1-Trichloroethane ND ND ND
1,1,2-Trichloroethane NO NO NO
Trichloroethylene 44 66 48
Trichlorotrifluoroethane NO NO NO
Vinyl Chloride NO NO NO

NO = None Detected

All samples collected in 1988.
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Analytical results of groundwater testing for metals and total petroleum hydrocarbons as
reported by O'Brien & Gere can be found in Ref. No. 19.

Analytical results of groundwater testing for volatile halogenated organics as reported by
O'Brien & Gere can be found in Ref. No. 20.

Analytical results for the three deep aquifer supply wells as reported by O'Brien & Gere
can be found in Ref. Nos. 21 and 22.





SITE RECONNAISSANCE RESULTS

Alcan Powders & Pigments is an active processing plant employing 76 people which
mills, grinds and atomizes non-ferrous metals into powders. The plant has been active
since 1963. Previous owners conducted similar activities dating back to 1916. The
current, owners Alcan Aluminum Corp., Cleveland, Ohio have contracted with O'Brien
& Gere to conduct an Emergency Cleanup Response Act (ECRA) cleanup of the site.
Cleanup activities included excavation of contaminated soils and backfilling with clean
soils. Contaminated groundwater is being pumped from recovery wells and treated
through sand and carbon filtration. Groundwater remediation is in its final stages.

The site is approximately 17 acres and is bordered by the Lehigh Valley Railroad to the
southeast and a park and residential area to the north and northwest. Buildings on site
range from one-story office space to two story warehouses. The fenced portion of the site
is paved with the exception of a bare patch of ground (approximately 150ft x 50ft)
located northwest of the Warehouse.

Some grass and other vegetation border the office and parking lot. None of these areas
were stressed. Paved drainage areas and drainage paths, noted on the Site Sketch (Figure
2), showed no evidence of staining. One Solid Waste Management Unit was identified..:

The SWMU consists of a diked 8ft x 50ft concrete pad. A two-inch valved pipe is
imbedded in the dike along the northern side. This pipe is used to drain the SWMU.

Ten (10) fifty-five gallon drums of spent mineral spirits and ten (10) fifty-five gallon
drums of soils contaminated with mineral spirits were placed in the SWMU. One of these
barrels was leaking; however, the leak was contained within the SWMU. There is no roof
covering the SWMU. No stains were noticeable around the SWMU and the dike was in
good condition.

The drainage path was in a northerly direction from the SWMU. This area was paved
and no drainage inlets existed in this area. The runoff collected at a low point in this
area.

A photolog is given in Attachment A
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PART IV: HAZARDOUS WASTE ASSESSMENT

GROUNDWATER ROUTE

1. Describe the likelihood of the release of contaminant(s) to the groundwater as
follows: observed release, suspected release, or none. Identify contaminants detected
or suspected and provided rationale for attributing them to the site. For observed
release, define supporting analytical evidence.

Review of the available documentation reveals no spills or releases to the groundwater
associated with SWMU #1. However, a release to the shallow aquifer is known to have
occurred in the past. Now abandoned USTs are suspected to be the source of past
releases to the shallow aquifer.

Ref. No.1, Exhibit No.5; 3.

2. Describe the aquifer of concern; include information such as depth, thickness,
geologic composition, areas of karst terrain, permeability, overlying strata, confining
layers, interconnections, discontinuities, depth to water table, groundwater flow
direction.

The Brunswick Formation of the Late Triassic age is the major aquifer in Union County.
Water in this formation occurs in joints and fractures. Unconfined groundwater occurs
mainly in the upland areas where overlying unconsolidated sediments are thin or absent.
Lowlands, mainly located in the southern and eastern regions of Union County, rocks are
mantled by Pleistocene deposits mostly containing silt and claybeds. In these lowland
areas the silts and clay beds may confine water in the underlying rocks. The Brunswick
formation is between 6,000 to 8,000 feet thick.

The Watchung Basalt formation is a minor aquifer. The Basalt formation is between 330
and 800 feet thick and is comprised of basaltic lava sheets intercalated with the Newark
Group sedimentary rocks. The depth to groundwater is approximately 6.9 to 16.5 from
the grade. The groundwater movement is towards northeast direction.

Ref. No.2 pp. 4,14,20; 5 pp. 7,8.

3. Is a designated well head protection area within 4 miles of the site?

A designated well head protection area does not lie within a 4-mile radius of the site.

Ref. No.9.

4. What is the depth from the lowest point of waste disposal/storage to the highest
seasonal level of the saturated zone of the aquifer of concern?

The depth from the lowest point of waste disposal/storage to the highest seasonal level
of the saturated zone of the aquifer of concern is 6.9 to 16.5 feet below grade.
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5. What is the permeability value of the least permeable intervening stratum between
the ground surface and the aquifer of concern?

The least permeable continuous intervening stratum between the ground surface and the
aquifer of concern consists of the Watchung Basalt formation with a calculated coefficient
of permeability of (10)"5em/sec.

Ref. No.2, 5.

6. What is the net precipitation for the area?

The net precipitation for the area is 15.28 inches.

Ref. No.6, 7.

7. What is the distance to and depth of the nearest well that is currently used for
drinking purposes.

The distance to the nearest well that is currently used for drinking purposes is
approximately one mile northwest of the site. The depth of this well is unknown.

Ref. No.8.

8. If a release to groundwater is observed or suspected, determine the number of
people that obtain drinking water from wells that are documented or suspected to
be located within the contaminated boundary of release.

The Alcan site is currently conducting groundwater remediation activities under
Emergency Cleanup Response Act (ECRA) guidelines. The extent of groundwater
contamination is unknown. The closest well/wellfield used for drinking water purposes
is Hummocks Station located approximately one mile northwest of the site.
Approximately 7,500 persons obtain their drinking water from this wellfield.

Ref. No.8, 9.

9. Identify the population served by wells located within 4 miles of the site that draw
from the aquifer of concern.

Distance Population

0-1/4 mi
>1/4-1/2mi
> 1/2-1mi
>1-2mi
>2-3mi
>3-4mi

°°°17,333
23,010
26,615
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10. Identify uses of groundwater within 4 miles of the site (i.e. private drinking source,
municipal source, commercial, irrigation, unusable.

Uses of groundwater within 4-miles of the site include: municipal sources, commercial
and irrigation.

Ref. No. 2 Table 4.

SURFACE WATER ROUTE

11. Describe the likelihood of a release of contaminant(s) to surface water as follows:
observed release, suspected release, of none. Identify contaminants detected or
suspected and provide a rationale for attributing them to the site. For observed
release, define the supporting analytical evidence.

A release of palmitic and stearic acid mixed with mineral spirits to a ditch located
southeast of the site was noted in July 1984. Upon discovery the creek was boomed and
skimmed. The source was unidentified.

No release to surface water is suspected in relation to the SWMUs.

However, a release to surface water is suspected from previous site activities.

Ref. No.1, Exhibit 5; 3.

12. Identify the nearest downslope surface water if possible, include a description of
possible surface drainage patterns from the site.

The nearest downslope surface water is a small creek which drains to the Elizabeth River.

Ref. No. 3,12,13,14.

13. What is the distance to the nearest downslope surface water? Measure the distance
along a course that runoff can be expected to follow.

The distance to the nearest downslope surface water is approximately 1,000 feet northeast
of the site.

Ref. No. 3,13,14.

14. Define the floodplain that the site is located within.

The site is located within floodplain of greater than 500 years.

Ref. No. 15.
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15. What is the 2-year 24-hour rainfall

The 2-year 24-hour rainfall is 3.5 inches.

Ref. No. 16.

16. Identify drinking water intakes in surface waters within 15miles downstream of the
site. For each intake identify: the distance from the point of surface water entry,
population served, and stream flow at the intake location.

There are no drinking water intakes into surface waters within 15 miles downstream of
the site.

Ref. No. 2,17.

17. Identify fisheries that exist within 15 miles downstream of the point of surface water
entry. For each sensitive environment specify the following:

Fisherv
Arthur Kill
Elizabeth River

Water Body Type
Estuary
River

Flow
Unknown
10-100

Ref. No. 13,18.

18. Identify sensitive environments that exist within 15 miles of the point of surface
water entry. For each sensitive environment specify the following:

Environment
Numerous Fishllnvertebrate
Habitat

Water Body Type
Estuary

Flow (cfs)
Unknown

Endangered Species
Habitat
(American Shad)

Estuary Unknown

Wetlands River Unknown

Estuary Unknown

Estuary Unknown

River 10;.100
Estuary Unknown

Marshes

Tidal Flats

Elizabeth River
Arthur Kill

Ref. No. 13, 18.
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19. If release to surface water is observed or suspected, identify any intakes, fisheries,
and sensitive environments from question Nos. 16-18 that are or may be located
within the contamination boundary of the release.

No release to the surface water was observed or is suspected in relation to the SWMU.

However, a release to surface water is suspected from previous site activities. The extent
of contamination is unknown.

Ref. No. 12,13,18.

SOIL EXPOSURE PATHWAY

20. Determine the number of people that occupy residence or attend school or day care
on or within 200 feet of the site property.

Approximately 76 people occupy residences within 200 feet of the site property.

Ref. No.3.

21. Determine the number of people that work on or within 200 feet of the site property.

Approximately 76 people work on-site, it is unknown how many people work on adjacent
properties.

Ref. No. 1,3.

22. Identify terrestrially sensitive environments on or within 200 feet of the site
property.

No terrestrially sensitive environments exist on or within 200 feet of the site property.

Ref. No.3.

AIR ROUTE

23. Described the likelihood of release of contaminants to air as follows: observed
release, suspected release, or none. Identify contaminants detected or suspected and
provided a rationale for attributing them to the site. For observed release define the
supporting analytical evidence.

There is no suspected of release of contaminants to the air.

Ref. No.1, Exhibit 5;3.
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24. Determine populations that reside within 4 miles of the site

Distance Population

0-1/2 mi
>1/4-1/2 mi
>1/2 - 1 mi
>1-2 mi
>2-3 mi
>3-4 mi

1,823
3,481
17,477
92,770
153,403
177,436

Ref. No. 10,11.

25. Identify sensitive environments and wetlands acreage within 1/2 mile of the site.

No wetlands or sensitive environments exist within 1/2-mile radius of the site.

Ref. No. 13,18.

26. If a release to air is observed or suspected, determine the number of people that
reside or are suspected to reside within the area of the air contamination from the
release.

No release to air was observed or suspected.

Ref. No. 1,3.

27. If a release to air is observed or suspected, identify any sensitive environments, listed
in question No. 25, that are or may be located within the area of air contamination
from the release.

No release to air was observed or suspected.

Ref. No. 1,3.
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FIELD PHOTOGRAPHY LOG SHEET

.S. EPA ID: NJD065815771
TE NAME: Alcan Powders & Pigments PAGE 1 OF 3

ATE: July 10, 1992
IME: 10 AM

[RECTI ON OF
:IOTOGRAPH:

outhwest
EATHER
)NDITIONS:

'artly Cloudy

9° F
IOTOGRAPHED BY:

. Sharma
lMPLE ID
,applicable):

N/A

~SCRIPTION: View of Main gate & Security building (Photograph #1)

\'TE: July 10, 1992

ME: 10:45 AM

RECTION OF
[OTOGRAPH:

ortheast
EATHER
)NDITIONS:

lrtly Cloudy

)OF

[OTOGRAPHED BY:

Sharma
MPLE ID
applicable):

N/A

~SCRIPTION: View of Barreled waste storage area (SWMU #1) (Photograph #2)





FIELD PHOTOGRAPHY LOG SHEET

U.S. EPA ID: NJD065815771
SITE NAME: AIcan Powders & Pigments PAGE 2 OF 3

DATE: July 10, 1992
TIME: 11 AM

DIRECTION OF
PHOTOGRAPH:

Southeast
WEATHER
CONDITIONS:

Partly Cloudy

70° F
PHOTOGRAPHED BY:

S. Sharma
~AMPLE ID
'if applicable):

N/A

DESCRIPTION: View of leaking barrel (contaminated soils) (Photograph #3)

DATE: July 10, 1992

rIME: 11:10 AM

DIRECTION OF
PHOTOGRAPH:

Southeast
WEATHER
:ONDITIONS:

Partly Cloudy

80°F
PHOTOGRAPHED BY:

S. Sharma
~AMPLE ID
:if applicable):

N/A

DESCRIPTION: View of SWMU #1 (Photograph #4)





FIELD PHOTOGRAPHY LOG SHEET

u.S. EPA ID: NJD065815771
SITE NAME: Alcan Powders & Pigments PAGE 3 OF 3

DATE: July 10, 1992
TIME: 11: 15 AM

DIRECTION OF
PHOTOGRAPH:

Southeast
WEATHER
CONDITIONS:

Partly Cloudy

80° F
PHOTOGRAPHED BY:

S. Sharma
SAMPLE ID
(if applicable):

N/A

DESCRIPTION: View of paved area adjacent to Storage, Shipping & Receiving building. (photograph #5)

DATE: July 10, 1992

TIME: 11:30 AM

DIRECTION OF
PHOTOGRAPH:

Northwest
WEATHER
CONDITIONS:

Partly Cloudy

80ap
PHOTOGRAPHED BY:

s. Sharma
SAMPLE ID
(if applicable):

N/A

DESCRIPTION: View from Storage, Shipping & Receiving area across parking lot to park across Lehigh Ave.
(Photograph #6)
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Final Report

Site Remediation
Alcan Powders and Pigments
Union, New 'Jersey Facility
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SPILL HISTORY

Listed below is a summary of hazardous waste discharges known to have occurred at the Alcan
Powders and Pigments facility. Also provided herein with this attachment is a drawing showing the
location of each of the spills documented below.

Date of Discharge or Identification of Discharge: May 14, 1982

Description of Discharge Event:
The Process Oil Tank (Tank No. 25) within the concrete diked tank farm was overfilled and mineral
spirits escaped through the tank's vent pipe. The mineral spirits flowed from the vent pipe, down
the tank wall, along the retaining wall, and out of the tank farm's containment area through an open
valve discharging into the soil between the tank farm and the railroad tracks. A pool of mineral
spirits was trapped between the plant'S fence and the Conrail Lehigh Valley Railroad tracks.

Response and Resolution:
Approximately 900 gallons of free-product was recovered from the pool of mineral spirits between
the plant's fence and the Conrail Lehigh Valley Railroad tracks.

Date of Discharge or Identification of Discharge: July 1984

Description of Discharge Event:
Palmitic and stearic acid mixed with mineral spirits was found in a creek to the south-east of the
facility.

Response and Resolution:
The creek was boomed and skimmed.

Date of Discharge or Identification of Discharge: September 27, 1985

Description of Discharge Event:
Propane gas leaked from a two-inch underground propane gas line and migrated off-site into a
nearby residence on Lehigh Avenue. An explosion occurred on September 27, 1895which resulted
in property damage to the residence.

Response and Resolution:
Alcan Powders and Pigments installed a trench fitted with blowers to vent propane gas. Gas
readings within the location on January 6, 1986were zero.



Date of Discharge or Identification of Discharge: September 21. 1986

Description of Discharge Event:
During the drilling of a monitoring well at the site, mineral spirits were discovered within the
subsurface soils.

Response and Resolution:
The NJDEP was notified of the identified contamination and issued a Notice of Violation along
with procedures for documenting the cleanup.

Date of Discharge or Identification of Discharge: September 30, 1986

Description of Discharge Event:
Approximately 50 to 60 gallons of naphtha (petroleum distillates) spilled near Tank No.7.

Response and Resolution:
Spilled material was absorbed using sawdust and "Speedy-Dri". The saturated absorbent material
generated during the cleanup was disposed as hazardous waste.

Date of Discharge or Identification of Discharge: August 16, 1989

,,,
. Description of Discharge Event:
Traces of free product were discovered during the excavation of underground storage tanks (Tank
Nos. 5, 17, and 20).

Response and Resolution:
The NJDEP's Bureau of Underground Storage Tanks was notified. Contaminated soil was removed
and disposed.

I
Date of Discharge or Identification of Discharge: August 16, 1989

I Description of Discharge Event:
Traces of free product were discovered during the excavation of underground storage tanks (Tank
Nos. 21 and 22).I

J
Response and Resolution:
The NJDEP's Bureau of Underground Storage Tanks was notified. Contaminated soil was removed
and disposed.

J

I

I
,
I
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The rolling plain is broken by two topographic features. A
broad irregular ridge with maximum altitude. of about 200 feet, an
end moraine of the Wisconsin Glaciation, traverses the western edge
of the plain area of the county in a roughly north-south direction.
This ridge extends from Summdt southward to Fanwood to just east of
Plainfield (fig. 3). A second end moraine forms a broad low ridge
trending roughly east-west in the area of Hillside and Union
Townships and in Kenilworth Borough.

Union County lies within five major drainage bssins (fig. 4).
The western part of the county is drained by the Passaic River and
by Green Brook which i. within the Raritan River basin. The central
part of the county is largely within the Rahway River basin. The
eastern part of the county is within the Elizabeth River basin and
the Arthur Kill basin.

Climate

The climate of Union County is largely continental with wind.
coming predominantly from the interior of North America. The
summers are controlled by tropical air masses and the winter by
polar continental air masses. From October to April the prevailing
winds are from the northwest and from Hay to September the
prevailing winds are from the southwest.

Union County has humid, warm summers, and moderste1y cold
winters. Climatological data ha. been collected at Elizabeth by
the U.S. We.ther Bureau since 1894. Average annual precipitation
is about 48 inches and the annual average temperature is 53ep. The
average growing season or frost-free period is 187 days, from April
19 to October 23.

Population and Econo~
The population of Union County as of the 1960 census is 504,255.

The county is ranked fourth largest in population and second smallest
in lsnd sre. in the stste. The population density as of the 1960
census was 4,910 per square mile. It i8 exceeded in population
density only by Hudson and Essex Counties.

There are 21 municipalities in the county of which 8 are
townships, 7 are boroughs, 5 are cities, and 1 is a town.

The economy of Union County is primarily industrial. The
prinCipal industrial products and the number of establishments are
listed below:

- 5 -



Methods of thil lnveltiSltion
An inventory WIS made of public, industrial Ind domestic wells

tapping the Brunswick Formation, Watchung Basalt and Pleistocene
deposits. The well records are presented in Table 4 and well
locations are shown in figure 2.

Geologic information was obtained from drillers' well logs
and representative veIl logs are given in Table 6. A bedrock map
on top of the Brunswick Formation and Watchung Basalt wal constructed
from well log information and is shown in figure 2. The thickness of
the Pleistocene deposits can be determined from figure 2 by
subtracting the bedrock elevation from the surface elevation.

Chemical Inalyses of ground water were made to identify the
characteristic chemical and physical properties of the ground water
in Union County. The chemical analyses of water samples from 59
wells are presented in Table 5 and their location is shown on figure
2.

Acknowledgments
The author wishes to thank well drillers, State, municipal, and

industrial officials, and private individuals who aupplied data on
which this report is based. Acknowledgment il made for the recordl
and logs of wells that were furnished from the filel of the New
Jerley Burelu of Geology and Topography and to Elizabethtown Water
Company for making the water qUllity analYlil available to the
luthor. The cooperltion of many individuals who permitted the ule
of their wells for water-level observation and collection of water
samples il gratefully acknowledged.

GEOGRAPHY

Toposrsphy and Drainage
Union County il in the Piedmont Plateau, one of eight major

physiographic divisions of the United Statel. The major topographic
featurel of the Piedmont Plateau in Union County are: (1) the
Watchung Mountains, two basaltic ridges with maximum altitudes of
Ibout 550 feet, trending plrallel to the northwestern boundary of
the county; and (2) a gently rolling plain Iloping from about 100 to
150 feet at the ealtern side of the Watchung Mountains to sea level
at Arthur Kill.

The Watchung Mountains extend from Passaic County through Essex
and Union Counties and terminate in Somerlet County. The ridges are
underlain by thick sheets of basaltic lava flows intercalated with
the shales and slndltones of the Newark Group. These ridges trend
generally northeast-southwest and have steep, rock elcarpments on the
.alt and gentle elopea on the weet.

- 4 -



,-.'-..' ,.-1.0' -;;-\,..."
;J \-- ) \-....,.........--\ ("" \

\ \
I ~ \
I )-.)Trb-' \
~_~ \ // I

I \ / II ..L I I

, 0, SUI •• " '"'; "-~,' /

, (PA~SAI ~) /
I r-. d'· J /
I / RIV ".,<;.::":',. t'. r=«:
I ~t' NfW ~IIO\l1 ~N ( ".' ,...~ (/-' I. ) Trb ""{\
I , .:.,.'.".,. ~II,NG',UD \ ru ION ,I '\OR .... I I '-....HILLSIDf
).. rb, .•.... ; .~:,: , RAHWAY/ t' \

B '.':':'. ' .•, .' ',Trb( r ...•\ ../f EL'ZABETtl "
~:..:..-'. ','.' ...~ '} \•..•,..... ~ "'\ _-~ I

'2t
f"t"',,;,{, ;,4 _-".,.--'-".",n"" •••••' ,A~ <, /
........ ::.:' ~.. .. <.... I t" 7 ( ~J"\ )1 . "

~

~;::.' ':>.;'/' ",r-"> I R'/!"ER "9-~""~-'" J ~. ARTHUR KILL /".. '. \./" _"'IIOs[LL~ORAI NAGE,. ,/' /.r ~AII" \ ORAINAGV7 / ~ W(5T"[LD \ C""N'OIlD(. I _-----. fLIZ ,TM E
/Y J ' "'--"", \- '~ BASIN I,/ RARITAN <. \ I~) I 1I0SULf \ BASIN. // /f?j' 1 \ ••• (/ .10.. ,,/ •• :\Tjr •

.I" \ ORAl r " ,
/ RI~~, '('AN D / \.. T t"~GE /"', ArrHUR KILL', /'--_.J_

/ "........ I ' ,b >- ....t:;. ~'.1 ' '. --
/ -O'R~'NA E :-...../... '1, / ''''/,1.$1,<, ..~ ' <,

/.1" I ,. ORAINA" / " ,..~-{/ , GE / E'~LANATION

,I B IN / v ••••SIN ///\rrb INDf"/ -i ~LAINS I /" ;
\ r--/ - .... . I ;: .' ••~•• ,(II -., •• ,' •••

- ( I ' , • ~

Y ~LA'''''[LD ! _-...J.----,--1 IIAMWAY) ~ \ i .' .-/: __ - , 1-__ /' "'-" ' f·tt:.:J
'r--- I I' .,7- \.---" . .I ' ,,~ " \. ,.."••••••••••

.-.1 \ I ",-,-- I 'vI
___ \ I I (

\ I I
\ I II I 0 1,.,1., L_"",

_,. 'I

..'

,.' '0'

c.",."

o, ••~••• -••• '" ".ft'."

""0' ".-1.0'
FIGURE 4.--GENERALIZED MAP SHOWING BEDROCK GEOLOGY AND DRAINAGE BASINS OF

UNION COUNTY. NEW JERSEY.



_ ..' ..'

----~ ......••

/

"/
I

I
I
I

,....•.

r> ....--~, /
'\ /

" )1..r_J \,J
'v'

ULLE •••• (y.~A"_ \. ELIU.ETH_-" a.-- "~.•...
/ "

'" "
.-'/'/ 0", "

r: "
" I "
'J ""

"
"OSELLEj,

.,/","';,,,/

///

////1( .

~
\,/ 'lAIN',ELD

/<,,-----
.----1

I
I
I
I
I
I
I
I
/

LINOEN..'
r'

f,/

r--/
~';. C.) . I"~-I---

\
I
\
I
I
I,,

I,
\
\
\
\
I

o I Itt,I ••

'41-110'.....•'
FIGURE J. --GENERALIZED SURFICIAL GEOLOGIC MAP OF UNION COUNTY.' NEW JERSEY.

"

.,/'
/
I

/
J -----

ee'

~..
c.
~c,
o

I)II"-.••• TIO"

~
Str.t,f, •• Or,ft

~
~

T•• """.' ...., ••••

~G,.""••••••..••••

..J~ ..,jE€¥]
•• ,e"w"l •••• "

so
c_,.,."

,.-110'

-~



Indu.trial Product. Number of Eltabli.hment.

Chemicall and allied product.
Fabric.ted met.l product.
Machinery, except electric.l
Food .nd kindred productl
Miscellaneous manufacturing
Printing .nd publishing
Furniture .nd fixtures
Instruments and rel.ted products
Textile mill products
Stone, cl.y, .nd gl.sl productl
Rubber Ind pl.stici products

104
226
275
71
77

113

34

25
14
26
63

Total 1,424

(New Jersey Dep.rtment of !nvironmental Protection, 1967)

GEOLOGY
Newark Group

During the Late Tri.ssic Epoch downf.u1ting produced a series of
northeast-southwest trending basinl in the Piedmont P1ate.u from Nov.
Scotia to North Csrolina. Sediment.ry .nd associated igneous rocks of
Trilssic age occupy the downfaulted b.sins and are known IS the Newark
Group. In New Jersey the Newark Group crops out in a bind 16 to 30
miles wide trending northeast-southwest from the Del.ware River to the
Hudson River (fig. 1). Union County lies entirely within this b.nd.

The Newark Group in New Jersey cont.ins 15,000 to 20,000 feet of
non-marine shl1es, mudstones, landstones, conglomer.tes, Ind b.sic
igneous rocks th.t unconformably overlie rocks of Paleozoic .nd
Preclmbrian Ige. The sediment.ry rocks of the Newark Group were 11rgely
derived from Paleozoic .nd Precambri.n rockl to the southe.lt and
deposited in a non-marine intermontane basin (Van Routen, 1965). During
Triassic time the sedimentary rockl were intruded by • di.b.se ai11,
dikes, and covered by several flows of b.sa1t.

The New.rk Group underlying Union County consists of the Brunswick
Formation .nd Watchung Basalt. The gener.lized geologic map (fig. 4)
shows the areal distribution of the Tri.slic rocks underlying Union
County. Figure 5 il • gener.lized lection showing the geology .nd
structure of Union County.

- 8 -
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The Brunswick ro~tion consists of thin-bedded shales, mudstones,
and .andstones which ranee ~n color from reddish-brown to gray. The
reddish-brown color originates from reworked hematite which comprises 5
to 10 percent of the formation (Boch, 1959). The minerals of the
Brunswick Formation l~clude quartz, illite, muscovite, feldspar. and
.mall amount. of calcite and gypsum. Primary structurea auch a. ripple
marks and mud cracks indicate that the Brunlw1ck Formation va. 6epo.ited
in a Ihallow-water environment.

The regional Itrike of the Brunswick Formation in Union County is
N50~ with dip. 9- to 13~. The major joint lets strike approximately
N45~ and N75~ and both letl hIve a vertical dip. The thickness of the
formation is 6,000 to 8,000 feet.

The Watchung Basalt consists of three extensive basaltic lava
sheets that are intercalated with the sedimentary rocks of the Brunswick
Formation. The bssalt flows are more resistant to erosion than the
shales, mudstones, and sandstones and form prominent ridges. Two of the
three lava sheets occur in Union County and form the First and Second
Watchung Mountains. The third sheet forms a discontinuous ridge known
as Long Hill and Hook Mountain in MorriS County to the west of Union
County.

The basslt flows are volcanic extrusive rocks which were formed by
the outflow of lava onto the land surface. Rapid cooling of the flows
produced a dense, aphanitic rock. PhenocrYlts are prelent in the ground
mall which give the basalt a porphyritic texture. The phenocrystl are
ulua11y augite and 1n some cales feldspar. The ground mas. for the most
part consists of augite and feldspar.

The basalt sheets vary.in thickness from less than 300 feet in partl
of the Long Hill flow to a maximum of about 1,200 feet in parts of the
Second Watchung Hountain. The Second Watchung Mountain il a double flow
sheet separated by a thin section of the Brunswick Formation. The
thickest flow sheet is the upper flow of the Second Watchung Hountain
which has a maximum thickness of about 800 feet.

guaternary Deposits
Unconsolidated sediments deposited by glaciers or by glacial melt-

water during the Pleistocene Epoch mantle the bedrock surface in Union
County. These deposits consist of clay, Silt, sand, gravel, and boulder••
They are glacial, glaciolacustrine (deposited by glacial meltwater in
lakes), or glacial fluvial (deposited by glacial meltwater in streams)
in origin.

The Pleistocene sediments fall into three general classes: (1) end
moraine--a moraine jointed across the course of a glacier at its farthe.t
advance; (2) ground moraine--the material carried forward in and beneath
the ice and finally deposited from its under surface; and (3) stratified

\.:-~
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drift--deposits from glacial meltwater exhibiting both sorting and
stratification. The stratified drift includes lacustrine (depoaited in
lakes) and fluviatile (deposited in streama) sanda and clays.

Figure 3 is a surficial geologic map of Union County ShOWing the
extent of the end moraine, ground moraine, and stratified drift. West
of the end moraine near Scotch Plains and Plainfield, stratified driftforms an outwash plain (fig. 3).

Before the last glaciation the rivers draining Union County cut
deep vslleys into the BrunSwick Formation (fig. 2). Subsequently the
valleys were filled and buried by glacial material. The thickness of
the glacial deposits is controlled largely by the underlying bedrock
topography. Figure 6 consists of three sections Showing the altitudes
of the bedrock valley floor and thickness of Pleistocene deposits in
the bedrock valleys. These buried channels underlie parts of Hillside,
Uqion, Springfield, Clark, and Scotch Plain. Townships, .nd the Boroughs
of Mountainside, New Providence and Kenilworth and the Cities of Summitand Rahway.

The Pleistocene sediments in the bedrock channels consist of
unstrstified and stratified clay, silt, sand, and gravel. Only the
sand and gravel deposits of the stratified drift will yield largequantities of water to wells.

Deposits of Holocene (Recent) age cover only small areas and
include river alluvium, and eolian deposits.

The stratigraphic units in Union County and their geologic and
hydrologic characteristics are given in Table 1. Table 6 contains
representative well logs indicating the variations in the lithologie.of the geologic units.

GROUND WATER HYDROLOGY

Introduction

Water is continually being exchanged in a circulatory pattern
between the earth and the stmosphere. In general, the amount of
precipitation ultimately determines the amount of water available
for man's use. Some of the precipitation that falls on land
'.aporates where it falls, some is absorbed by plants that later
transpire the water back to the atmosphere, some flows overland to
.treams, and Some infiltrates into the ground to become ground water.
!he Bround vater is discharged to streams, and streams flow to the
OCtaDS Where the water can be evaporated back to the atmosphere.

- 12 -
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Tabl. l.--Ceology and hydrology of the rock units in Union
County, Npw Jprsey

Forrtllltion or ThicknessEn Period Series lithol02ic unit _(feeu..
Litholol!:Y

HYdrolol!:ic characteristics
5 0-25 Sand, Silt, and mud in and

Relatively impermeablp depOSits; retard

....
along river channels.

intrusion of saline water through
river

>
"

beds.
•• ...•c -•• ••u ., 0-10 Sand

Above water table; high rate of

0- c •.•

infl1 tration.

0 .. ....,., :>: •••• <II...
- 0u .. o e,...• C •.~0 .. ..,

0-200 Unstratified clay, sand and
Because of low permeability, i.t is not

•• ••
••0 ...

gravel; reddish brown in
an important aquifer in the County.

c .. ................. -•• " ........ -
color . Forms the grOund and

<.J 0- ••C 4.1 •••• ....,•• , .. .. ...
end moraine deposits.

u CI..i"O'-'

Deposited bY-Klaciers .
0 " .....•

0-60 Sand and gravd lenses Which
Important as an aquifer in the City of

.•....
are strati fied . Occurs as Rahway and i.n Union, HillSide and

OIl- ..,
lenses in the till in the

Springfield Townships and in KenilWorth

Il.

••....
bedrock channels and inter- Borough. At the Ci ty of Rahway and

...............
bedded With till in the end

Hillside Townahip wells induce recharge

•.. ...... ..
moraines. Deposited by from rivers.

.. ..,•..
water.OJ

Unconformity.>I. C 6,000-8,000 Interbedded, soft red Shales,
Most extensive and moSt important

u a
mudStones I and Unds tones. aquifer in Union County. Water Stored

........
:> •••

Adjacent,to the Watchung
in and transmitted along fracture and

u
~ ~....

Basalt it is altered to a
jOint sYStema which decrease in number

OJ c, " ....• " •• 0
hornfels .

and volume with depth. Both .rtesian

.. 0 "' ....... ...

and water-tanle conditions eXist.

u u ... <.:>

lava
Minor aquifer the county.

...• .... f-<

300-800 Basaltic Sheets inter-
in Well

0 .• .>I.•• '" ... ...
calated '.-iththe sedimen tary Yields are low to moderate.

0 .. .. ...• Co :>
00 rocks of the New.•rk Croup.

" .. c,
'"X f-< ;:;J Z C

'!'wo0 f thp sheets crop out in
" ..•.s::_

Union County . The bualt is
u ••..• .•

a dense, aphanitic, extrUSive
.• ..;:.'"

rock. Augite and feldspars
are the chief minerals.
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N~.rly .11 th~ ground w.t~r in Union County origln't~e from loc.l
pr~cipit.tion, which .v~r.g~d 46 lnch~e p~r y~.r during th~ p~rlod from
1921 to 1950 (P.rker .nd othere, 1964, p1.te 3). Aver,ge .nnu.l runoff,
which lnclud~s ov~rl.nd runoff .nd ground-w.t~r disch.rge to etre.ms,
r.nged from 18 to 22 inch~s (1921-50) in Union County (P.rker .nd others,
1964, pl.t~ 12). Aver,g~ .nnual water lOBS caused by ev.por.tion and
tr.nspir.tion w.s 26 inch~a (1921-50) in Union County (Parker and others,
1964, plate 4).

R~ch.rg~ to th~ zon~ of s.turation is supplied by infiltration from
pr~cipitation through th~ soil and p~rcolation to th~ wat~r tabl~. Th~
.mount of wat~r th.t reaches the water t.bl~ varies throughout th~ year
and is controll~d by type, amount, .nd intensity of pr~cipitation. slope
of land surfac~, geology, soil moistur~, vegetative cover and temperature.

The intensity .nd amount of r.infall affects the amount of recharge
to the .quifer. Much of the water from a high-intensity rainf.ll may run
off directly to streamS instead of percolating down to the aquifer where-
as gentle rains of long duration supply consider.ble ground water
recharge.

AreaS with steep slopes have • mor~ r.pid runoff rate and recharge
in general is less th.n in ar~al which h.ve gentle slopel and consequently
less rapid runoff.

Ground-water rech.rge may occur .long stre.m banks by influent
leep.ge from the surf.ce-w.ter ~odies .fter a heavy rainfall. The stream
level riaes .t • f.ster rate from precipitation than does the water table.
Th~ w.ter table slope is temporarily reversed and seepage of surface
water to the aquifer occurs. This w.ter is bank storage and il released
to the Itream once the surface level falls below the water tsble.

In some .re.S, well. loc.ted ne.r Itreaml th.t are in hydraulic
continuity with the aquifer reverse n.tur.l gradients when they are being
pumped .nd induce recharge from the stre.m to the aquifer.

The U.S. Geologic•l S~rvey maint.inl eight observation wells in th~
Brunawick Formation in Union County. The hydrogr.phs of three of the
observ.tion wells are shown in figur~ 7.

w.ter-level Fluctu.tlonl

The hydrograph of the Kenilworth well No. 4 (fig. 7A) shows the
le.sonll fluctuations of w.ter levels in the area. The generally lower
water levell of the period 1953-60 '1 compared with the period 1943-52
is • result of incre.sed pumpage th.t occurred during thiS period. The
decline in water levell st.rting in 1960 (fig. 7A) is attributed to the
below .ver.ge precipitation, When the northe.stern states experienced •
prolonged drought. The rapid recovery from the low point reached in
July 1965 is attributed to th~ return of normal or above-normal
precipitation.
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The hydrogreph of the Hillside well No. 27 (fig. 78) .showl leason.l
vater level fluctuations due to pumpage in the area. The gene.ral
lowering of water levell from 1953 to 1961 il a result of increased
pumpage. The increaled rIte of water level decline from 1961 to 1965 il
a1&o attributed largely to below-averege prec1pi tation. Hydrographl of.
the remaining lix observation welll in Union County show nQ significant
decline in water levels during the period 1956 to 1968. The hydrograph
(fig. 7C) of one of thele weIll tapping the Brunswick Formation,
Elizabeth No.1, Ihowl a rile in water levell from about 1963 to 1968.
Thil rile ia believed to be the result of decreased pumpage from nearby
wells. However, no data are available to indicate such changeI in
pumpage•

The water table generally rises from the end of October to the
middle of April, a period when evapotranspiration is at its lowest
(fig. 8). The decline of water levell as ahown by the hydro graph of
~enilworth well No. 4 indicates that dischlrge exceeda recharge from
April through October when evapotranapiration is at its highest (fig.
8). The ground-water level decline ia accompanied by decreasing stream
runoff (fig. 8). The decline in atream runoff ia partly controlled by
the decreaaing water-table gradient. The decrelse in overland flow to
atreams in apring and aummer allo decreaaes total runoff, because most
of the precipitation either evaporates or infiltrates the soil, where
it is transpired by plants.

Hydrologic Prope~ties of Rocks
Porolity is the ratio of the volume of pore apace in a rock to ita

total volume and is exprelled as a percentage. Porolity includel both
primary openings such as intergranular pore apace in the Pleistocene
deposits and secondary openings such as joints and fractures in the
Brunswick Formation and Watchung Basalt.

- ...,:~
.~

The permeability of a rock is its capacity to transmit water. The
coefficient of permeability is the rate of flow of water, in gallons
per day through a croaa-sectional area of 1 square foot under a hydraulic
gradient of 1 foot per foot at a temperature of 60·F.

The coefficient of transmissibility of an aquifer is the rate of
flov of water, at the prevailing water temperature, in gliions per day,
through a vertical strip of the aquifer 1 foot wide extending the full
saturated height of the aquifer under a hydraulic gradient of 100 percent.

The storage coefficient of an aquifer is the volume of water in
cubic feet discharged from each vertical column of the Iquifer with a
base of 1 foot square al the water level falls 1 foot.

In field practice, the coefficient of transmissibility and storage
are usually determined by aquifer tests, and the coefficient of permea-
bility is computed by dividing the transmissibility by the aaturated
aquifer thickness.
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The specific capacity of a well, the rate of yield per unit draw-
down for some time interval, generally gallons per minute per foot of
drawdown, can be a good measure of the transmlslibility of the rocks•.
High specific capacities generally suggest a high coefficient of trana-
mlssibility, and low specific capacities generally suggest a low co-
efficient of transmllaibility. However, specific capacity also ia
affected by the coefficient of storage, the thickness and boundary
conditions of the aquifer penetrated by the well, and development and
construction of the well.

For a more complete discussion of general ground-water hydraulica,
the reader ia referred to Theis (1935, p. 519-524), Ferria (1949,
p. 226-272), Todd (1959, p. 77-114), DeWiest (1965, p. 161-183), and
Davis and DeWiest (1966, p. 156-374).

Water-bearing Propertiea of Malor Rock Units
Newark Group

Brunswick Formation
The Brunswick Formation of Late Triassic age is the major aquifer

in Union County and underlies ~st of the county. Water in this
formation occurs in joints and fractures. These joints and fractures
become progressively tighter and fewer with increasing depth below
land surface. Only mQderate quantities of water can be stored or
transmitted in these fractures.

Ground water occurs under both unconfined and confined conditions
in the Brunswick Formation. Unconfined ground water occurs mainly in
the upland areas where overlying unconsolidated sediments are thin or
absent. In the lowland areas in the southern and eastern part of Union
County the rocks are mantled by unconsolidated Pleistocene deposits
that, in most places, contain silt and clay bede. In the lowland areas
the silt and clay beds may confine water in the underlying rocks.
Wherever auch confinement occurs, water beneath the impermeable layera
is under artesian preesure. In a few areas the arteeian head ie above
land surface resulting in flowing wells. Locally, artesian conditione
result from differences in permeability within the rock layera cauaed
by varying degrees of fracturing, or weathering, or a combination of
both.

...,.
~-~

"..v,

Several pumping tests have been conducted on wells tapping the
Brunswick Formation in Union County. The coefficient of tranemlssibility
determined from five of these teate ranged from 5,900 to 25,400 gpd per
ft; moet of the values lie between 15,000 and 25,000 gpd per ft. The
average coefficient of storage computed from theae teste ie about
0.00005.
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Reaulta of pumping teata indic.te th.t the Brunswick For~tion i•
•niatropicj th.t ia, ita .bility to tr.namit Water i. not equal in all
directione. The greatest drawdo¥na caused by pumping are observed in
wells .ligned along the strike of the beda with respect to the pumping
well. The smallest drawdo¥ns are observed in wells aligned transverse
to the strike (Vecchioli, 1967). These pumping teat observations have
been interpreted to indicate that joints and factures which strike
parallel to the strike of the bedding are better developed and inter-
connected than joints and fracturea which strike in other directions.
Therefore, minimum interference between pumping wells 1n well fields
tapping the Brunswick Formation can be ach1eved by aligning the wella
across the atrike of the bed. rather than parallel to the strike.

The average reported yield of 230 public-supply, industr1al, and
commerc1al wells (t.ble 4) t.pping the BrunSwick Formation 1a 200 gpm;
yields range from 12 to 870 gpm. A better indication of the potential
yield of properly located .nd developed wella t'pping the Brunawick
Formation c.n be obtained from .n.lyais of yields of l.rge di.meter
(10 inch or gre.ter) wells. The large di.meter wella, gener.lly the
deeper wells, represent attempts to develop the maximum supply of
water. The average yield-of 109 l'rge di.meter wells (table 4) is 310gpm; yields range from 23 to 870 gpm.

The distribution of well yields is as follows:
Yield {sEm2 230 Wells 109 Larse Diameter Wellso - 50 18 2
51 - 100 42 9

101 - 150 36 8151 - 200 32 14201 - 250 25 10
251 - 300 20 13
301 - 350 16 15
351 - 400 10 7
401 - 450 6 6
451 - 500 9 9
501 - 550 10 10
.551- 600 2 2

600 4 4

- 20 -



cusulatl.ve r r e r••.•·u:~l\..} •..••.- -- - - -

Irunlvick Formation. It cln be seen on the
the 230 velll have yields equal to or leal
of the large diameter wells have yielda equal

.,.. ~ny of the higher yielding wella occur where
iOD il oye~lain by relatively thick, saturated

readily pasa water downward into the fractures in

capacities of 205 wells (6 to 12 inchea in diameter)
'ormation range from 0.04 to 25 and average 3.5 gpm

.rawdowo; 14 of the wella have specific capacitiea greater
.,. per foot of drawdown. The deptha of the wella range from

1,108 feet and average 387 feet. .
figure 10 is a cumulative frequency distribution graph of specific

..,.cltiel of vella tapping the Brunswick Formation in Union County.
1ft firure 10, specific capacities are related to the well diameter.
!be larger diameter wells have the higher specific capacities. Median
lPecific capacities are 1.7 for 6 and 8-inch diameter wells, 2.0 for 10
inch diameter wells and 3.1 for 12 inch and larger diameter wells. The
higher specific capacities in the larger diameter wells can be attributed
to better well development, well aite selection and decreased well
entrance 10saeS.

In table 2, specific capacities are listed in percentile on the
basiS of depth of well drilled below land surface. In order to minimize
the effect of well diameter on specific capacity, separate listings for
larger and smalle.rdiameter wells are given. Wells between 200 and 600
feet deep, in general have higher specific capacities than wells of
shallower or greater depths. This relationship suggests that the best
water-producing zones in the Brunswick Formation are encountered between
depths of 200 and 600 feet. Below 600 feet the fracturea and joints are
less enlarged and generally drilling to greater depthS will not produce
significantly greater well yields.

Wells tapping the Brunswick Formation generally draw water from
several water-bearing zones. In areas where the rocks are exposed or
covered by a thin layer of unconsolidated sediments the shallow wlter-
bearing zones contain unconfined water to a depth of about 200 or 300
feet. If wells penetrate to depthS between 200 and 600 feet one or more
confined zones of greater permeability Ire intercepted. The wells that
are drilled between 200 to 600 feet in generll have the greatest yields.

Watchung Blsalt
The Watchung Basalt is a minor aquifer and underlies the western

edge of Union county. In this formation vesicles add primary porosity
to the secondary porosity developed from the joints and fractures.
However, all these openings constitute only a small part of the total
volume of the basalt and their capacity to store and transmit water il
poor.

1~
~

~
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Table 2.--Specific Capacities of Wells Tapping the Brunswick Formation.

A.--6 and 8 inch diameter wells
Well Depth (feet) 10 Percentile 25 Percentile Median 75 Percentile 90 Percentil100 - 199 (4 wells) - - 2.3
200 - 299 (20 wells) 1.1 1.3 2.2 3.0 6.7300 - 399 (16 wells) 1.1 1.3 2.4 3.0 6.9400 - 499 (11 wells) .8 1.4 1.6 1.9 2.5500 - 599 (7 wells) .7 .8 1.0 2.8 5.8600 and greater (4 wells) - - 1.5

B.--IO inch and larger diameter wells
100 - 199 (2 wells)
200 - 299 (2 wells)
300 - 399 (29 wells) .5 1.5 3.1 4.7 12.0400 - 499 (22 wells) 1.3 2.1 4.3 6.9 11. 5500 - 599 (23 wells) 1.1 1.4 2.4 4.4 11.0600 and greater (14 wells) .9 1.1 2.1 2.8 4.3



quantitiel of water. Reported yield. ot .even l.uuua~ •• - •••• - --_.

mercia1 we111 (Table 4) range from 20 to 164 gpm and average 85 gpm.
The diltributioD of the yie1dl il a. fo110va:

Yield. (spm) Mumber of Well.
o - 50 2

51 - 100
101 - 150
151 - 200

3

1

1

It can be eeen on the cumulative frequency diltribution graph
(fig. 9) that 50 percent of the welle have yie1de equal to or lees
than 80 gpm.

Specific capacities of the wells in the basalt range from 0.24
to 2.5 and average 1.23 gpm per foot of drawdown.

Pleistocene Deposits
Only s.nd and gr.ve1 aquifers of the str.tified drift contain

sufficient quantities of water to warrant consideration of their water-
bearing properties. The most productive artesian and semi-artesian
aquifer. of the stratified drift in Union County occur as valley-fill
deposits in channels that were cut into the bedrock before the last
gl.ciation.

Areas of greatest thickness of valley-fill material and the
altitude of the deepest bedrock valleys are shown below.

Thicknesa of Altitude of
valley-fill bedrock

Valley Loc.tion material channel
(feet) bottom

(feet)

Kenilworth-
Newark Valley Newark 230 -220

Hillside 102 -52

Union 131 -78

Kenilworth 180 -90

SUIIIIIitVallt!y Sutllllit-New 223 +17
Providence

Union Valley Union- 91 -3
Springfi.e1d

Rahway Rahway 56 -26

Scotch P1aina 70 -10
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gravel deposits are not covered by clay, silt, or glacial till. These
sand and gravel deposits do not yield large quantities of water as they
are generally less than 30 feet thick and .re not .re.lly extensive.
The unconfined aquifers .re rech.rged directly from precipitation on
the outcrop area. Confined and semiconfined ground water occura where
sand and gravel deposita have been covered by lacustrine clay or silt,
or by glacial till. These coarse deposits are largely confined to the
buried velleys (figs. 2 and 6) 10 they are not visible It the surface
and, therefore, their regional extent and distribution are not readily
apparent. The confined and semiconfined aquifera .re rechsrged by
leakage through overlying confining beds. Some recharge may also be
derived from the underlying and adjacent Brunswick Formation.

Reported yields of 11 wells, (table 4) tapping the stratified
drift sand and gravel deposits, range from 180 gpm to 690 gpm and
average 394 gpm. The distribution of the well yields is as follows:

YieIds {SEml Number of Wells
100 - 200 1
201 - 300 2

301 - 400 5
401 - 500 1
501 - 600 0

601 - 700 2

The cumulative frequency distribution graph (fig. 9) shows that
50 percent of the well. have yields equal to or less than 380 gpm.

Specific capacities of the wells in the atratified drift range
from 4.0 to 69 and average 19 gpm per foot of drlwdown.

WATER QUALITY

.1 The qUllity of ground water for most uses is as importlnt IS its
availability. All naturally occurring water contains mineral constit-
uents in various proportions I. I result of leaching of soluble
material from the Itmosphere, soil, and rocks through which the water
moves. Factora that control the chemical quality of ground water are:
temperature, pressure, duration of contact with various rock typea,
and human activitiea.

Chemical analyses of wlter samples from 54 wella in the Brunswick
Formation and 5 wells in the Pleistocene depositl Ire listed in table
5. The median, minimum, maxlmum, 10-percentile, and 90-percentile
concentrations are given for all chemic.l constituents and propertles
of the ground water in the Brunswick Formation in table 3. Sampling
lites are shown in figure 2.
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Describe the activitiea that result in the ,eneration of hazardoul vaste.

v'~la),l::, If' h Au'£ m<:r&rr'q/$ ~ y~;~ cn 196=7,
&4 I~S &tJ pad: 01- cJ#'?='re. ~ "- /cJ&r«c6FJ (I3L/) ~)

G'"

WNaM '0nf'nJ 6z' by JM.Rzs4&'" '1 1/k I~5 m,'1f&tg1 ~/'rt'-6

(!:~'~~:; ::leL/;:;j flw&<7f
oa

Identify the hazardoua vaate located CD 81ta, and e.t1mate the .pproziaate
qU&Dtit1e. of e.ch. (Ident1fy Wa.te Cod •• )

a-s:- 522fa1 d!yym:z ¢ I?"~ 1f"'n'f ("Ig,lt,e UcpJ)



1 ' -

v;.:::? _'U.

7::E.-7.':"~a)1

':~~;E?.Al C:::::':K:.IST

Does the ~~er!tor bave In EPA ID
nu::,er?

::~5-8.5(a~

~~ocs .ASTE DE7E&~NATrOS

7:26-8.5(:')

';,2·::-8.Srd)

:-:.:.~;:FEST.3

7;26-7.4 l)i.

7:16-7, ~(.)4i

7::::-7.:'(a)411

7:25-7.4(a)4111

7:26-7.4(.)41v
i: 26-7 .4(.) 4V

7:26-7,4(a):. .•1

7:26-7.4(a)4v

7:25-7.4(a);4vi1

:::~5-7. 4(a;4viii

r:: ::

,;

D:~the gene=4tor tlst it. valte .J
to de:~r:~~a vbethe: it 1. h&zardoua? Jl-
Did the i.~erator determine tbe
baza~douj C~3Tact~ri.t1c. baaed upon
b~~dge 0; proc ••• ?
<-: a::zC

l~ the y~'te ha%.r~~.!

~ere test rasult., ~a.t. analy.!s,
or ocher ~eterm!~atio~.made in
Iccordanc4 V1th :b1•• ection kept
fOT ~t=ee year3 fro: the date that
the ~.ste v~s l••t lent to an
~n-.iu er o:f-11tl !SF?

toes each =an1!~s: have the following
i~formA~ton? Ple~se circle the
lle=ents mi.sing 4~d obtai~ a copy
c~e in~c~pllte ;4n~!a.t.. (Lt.t
t~o.e ~nifes!a tn.: are deficient
G-l) .

The !eneratorf
• a~., addre ••• n~

phon. numbtr.

;he gener.t~r'~ EPA ID number.

The h.ule~(.) na~e, address phone
nucber .nd NJ re~1s:rlt1an.

Th. hauler(.) EPA ~ Dumber.

Thl n.~e, ad~~e•• I~d phon. Du=ber
of the ~=sigr.at.d rs~ facility.
!ba !SF'. ErA ID nu=bar.

The neee, address and phone Du--ber
of the designated :SD facility.
:be na~e. type and ~uantity of
~aza~~~U8 vast! being shipped,
1~cl~~ing such ~art1c~1.r•••
may ~e re~uirec regarding lam_1

S~ec!!l ~!n~!!~g 1~str~:t!~o.!cd
8~.y ot he r i~:;r.:at1:~ !"eCj:.:ire';on t~e
:-;:-::! t : :.e ;; l., ~ :: :: e d ':-:' & e :: e :-a t ~~?

~

of

an
-
/-
/
/
7'
/
Z
vi

L
.{

G .

SO l' ."

L_



Z:-7.-O:3)

~: 25-7.4 (JI)ix

7: 25-7. ;,:a)5

';25-7.4(.)51

7;:5--.4 !:'Si.1

:-: ::5 - 7.1. (:2) 51!~

:' ; ~6-7 .i (., 5 iv

7 : 25- 7 , " (&) 5v

7.:6-".4";)

7:26-7.4(b)1

7: 26- 7 • 4 Ch)l

7::S-7.4n:)2

:1~ t~. ge=!:ato~ deac~1~e ~:_
N.O.S. V51~es in Section J?
~-ne::",..ippi:lg ha::!rciou3 v&s:e zc
a Vls:e re~~e f.c111t~ doe. th~
g!~.rA:or .nter the vaatt =.us~
fA:ili:y :.D. # ~ the 8ect~o~ C
of :he Unifc~ ~~nife.t?

3efort sllcving the l!l=lfut~dvut,!
~o lea.~ the le=.ratc~l. proper~.
did t~e ~en.~.t~r:
Si~ :he a&n1:est c.~t1fieat1on );
hsn~~

Obtai~ :~e b4~~~itt!~ 11~at~r. of
tje initial ~!.n.po~t.r and C3t. c!
acc!pta==e on the =anl!.lt~

Rl'!ta!.n one c';py And fo-:varci one cOP:
t~ the Jtate of cr1g1c and o~~ copy
t~ the !t~~f cf de't1:at1c~7

Provide the ~equ1red numoers of
:op1e. for: ~ene~at:r. each h~ul~:.
o\,'Ue=':o?er.co:- of the du1r-at.d
facility, as vell •• ooe ccp1
:e:u~=ed to the generator by :bA
:.Ic111!j'o·.-oe:,/o?er&tor~

':;fvc the 7 ettJI 1::!::6 copiu of ~~.
=!:~!.'t form ~o the ~aul.r!

~. the geoera:or ~1~t.1o.d
fac!11ty rec07d. for thr!~ (3)
yea:!? (~~n1fe.t(.).exception
:ep~rt(l) and vaste an&ly.l.)

Ea. the generator received .1gned
c~pies of po~t10Q 8 (fram the ISO
facility ) of all :aoife.t. for
.a5:. s~1?pe~ off a1te mora than
35 day. asot

If not: Did thz generator contact
the hauler !~d/or the ovner or
ope:atcr e: the Tsnr and the N~~EP
at (609' :91-8::'1 to infonD the SJtl!P
~f the sit~at:on?

~ave ex:e?t~'D :~?O:t9 been Au~~itt.d
:0 ~he ~e?a~:=en: c:ver1ng Any of
these 5~i?=~~ts 7!~t =~re tha= 45
~ay9 ago?
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7:2C-:",j

E~ :i Yaate Icc~~-a=~~ on site?

-.!..~c~~_:a~10T'\ T!.::a

( j
(-)
(~)

(=)

(-)

~! :~-G. ~(:a~~1

CV)
,-\
, I

CCilt.a1~e:'1
T!nks (g7ta:~r tha- 90 days)
(-:oltpltt~ h-•.~ (75J) rid! ~ty Cbecdh: i
'r.tllU (Iu. th.atl ;0 C.3y,)
Above ground
Belov gr::utlc
Surfac& ~~oun~!ntJ
(coomplete H'w.F (TSv: flcn~ty ChecH:;:::)
Piles (cc:?l~t. F.~ c,eck:ist)

YE!: Wl ':itA

!; .~ste :cc~Jl~t.d :O~more tha:
:0 daYl?

-8

/
S-:OP ;;:!:RE IF :-~:: :-:.,AZA.'00CS lofAS7E ~.A.\jAGE~X: :.,,:.:.rr: (IS;,) C::ClC..IS7 ":5
fI:l.IT· orr.



z : . r: 3c~:.:.=,-::=-:1::'. .•..~.:.s : a:-:;: a :-o:! ,; :: ::: r & e~."r at r s
~~, da .•.s 0-: ~t!"ls:(:~~a!~~r8 a:d :3:-:~3!Jr

C.:: :a:::!:-~

:':2E-9 .•

::':6-;.'::'(-:) ..

7::S-9,4(i)':'~

": :~-~, c :d) 1.:':1

7 : 2 5 - 9 , 4 i, d ) 4 .; 'f

':': ~6-9.4(d: 4v

~: 25- :;. 4 (d) 5

7:26-9.4(d)6

7::5-7.2(a)

7:~···;.2··a)J

a c :UI:._l a ~-:

':'::5

,;hat type ~f c cc caLn e rs are 'lsed
::lr sto:-age. t:~scr:be I!:a, ty?e,
~u.n:1:y, a=d ~atur~ of ~.3t~
(e.g. 12 =ifty-£!v~ gal1c~ dru=s of
~a;te acetone). J . ~ _

d-'" .n- ~lfDt"I CU'V,...!o "T ~ ". ~4.er..·
boc I jr~;-ht~ ha~. ~ (;..1~~sp,~

Do the contA1~er; ~~?~ar t~ be in
good c.;:d1t1on, !lot' 1:::. danger of /
luk:.~g .

If DC, c~scr1i:.e t::e p ror Lee '1r.::h:de
DL=b~, o~ con:a1ners !nval~e~.)

A~e a~l containers sacwrely clJ~td
e~:::a7:those in use?

:l :~e cJnt3iners ap~edr t:l ~!
~:-o;~rly han~led or ;tarad 1c a
csnre r ;,'hich v ill m1':l!.:::.1zet~e
r1s~ ct the co~:a1ner 7upturing
a::.d .'0: 1e akir.g?

Are :ontai~erized ha=ardou5 ~ast.s
se~regat!d in s~orage cy .aste type?

Is every -:onta1ner .ar:-anged 110 that
1t5 1de~:ificat1oo :a~el is v:R1bl.?

~= the con~a1oer 5~:~age area
i~spected at leaat daily?

A~e containers holding i6nitable
and reactive ~astes :oc~ced at least
50 (fifty) feet (15 =etera) fram the
!3ci11ties ?roperty lin.?

C'id the o\.;'7:er/operatorc cns p dcuci.••ly
:abel a~?ropria~e ma~1fest ~umb.r on
111 ~az.ardous ~aste :onta1ners that
~:e ~~tenced ~or sh1p=ent?

.5 ea~~ c:~~31r.er clearly dated with
.;~..:~ ~.;r!:d of accceu la t t cr; se as to
• ~ ':1..5 :b:e :.: 1r.s?cct1c-::?
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" ~6-;,2':» ')1': ;:i:e ~-'i1ier/op~r!tc:, .i;:'lure ::-,.!~
~l: C>Dt~~~e:a u~ed tj tT~napCrt
~a!.r:=ua .asCI ~f[ .ite ~re 1~
co::for::~::,:~ ',;it:: ap?l1ca::':e DC:-
~~g-.:l.:ior:s~ (4~Cfi, 171,179)

" 26-J,J(~)

-:-a:-.(.8 (L~H t!a:: 90 da:: acorage)

. : 25- 3 , : , ;, :

:6-~, j(b)l

7:2::-9.3(b)~

7: ~~-9.3(~)5

7:26-9.3(b)6

i:2:-9.J(b)8

;::6--:0, S(c;!

7:~<O,S(:::)2

Dots the generator ~ccu:~llt.
b..a:a'::O\!1 vast. O1l-.:li:~ :in an abC"..e
gTo,:r.d tank?

!f 1~1. dt3Cri~~ the tank(.,:
Capacity ,
Shell thlcb ••~-----
~terial Cc:"'at7Uc~

!)- ,
,\-,'
4) Age of unit.-----

:oe8 ~~~ generate. ~ve writ:.~
"?prova: fr~ th~ Derlrt--Int to
ltore ~~%Ardou. 44ste{a) i~ th!J
t&:lk(tI) !or niDec:-,day. or lu~?

D01!I ud-. ::!nk(I) nave ,\l!!icient
~::ell !h::~~~•• c.;)en8'~r.tha t.~
~11: not collaple or :~?tur. a.
aptcif!ed cy the Dtpa.~ent7

Ia the tlnx(s) del1~ld .0 :hat at
least 99~ of the vol~. of aAcb of
~~e ~ao~s :an be te?~!ed by direct
~ump:ng or d~.1=.g.?

r. each tank(l) reo~er.d empty
(1% or less remI1~tng) eVlry 90
~aYI 0:' 1••• 1

A~e all ~45tea removed fram the
ta~k(.) 3h1?pe~ off-Ii:. to an
.~t~or1!e~ facility or plaCId in
an oc-.!te, authorized f~c111ryr

!f part of t~e tank is belov g~~d ••
~, it c~nstr~ct.d to dllov ~1.UAl
i=spect:on of t:e tank. cO~4r.bl.
to a totally above-gr~und tank and 18
is se:onc3ry conta1n:eot ?rov1ded for
th~ belo_ &rade plrt?

Ar~ ~3:eri31& vh!ch are 1ncc:patibl.
-!:~ :~e =ater1al of construction of
tte t2~~(S) placed 10 the tank(.)~

Does tre 2.e~eraccr use .p?~opr1at.
co~:rol; and ?rac~1ce. to ?reve~c
ove:-=~U!::g?

'.'-

i::S x ; ).;:J.,
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... 2 : - . ,) '. :) _~ •

:25-1.)<-)3

. : 25- ~: . :: ':d ) 1

. - ~6- J. .~ • ~ (" A. J : 1

7 . 2e -1.: . .5 (c! ~,L

~.2C10.5';·;!)1".i

7 : 26 -1 C • .5 ': c) tii

7:':6-1C.S:-!)!v

7;26-1:·.5(::!}2

7:26-10.S(d))

7:2~-l').S(;!)4

'.;~.~ )V~:-~~ t3.::lks. 1s ~.:!'re
t~f!l;~~~: (:~o fe~t == ~cc!J~3~1~
10:- .•::c:"",t~:1·~::!)f~4!!bc ! ••: t c "':e'7e::~
1V'::C;;!~g by ~!Ve 0:
J~ == ,r~:~~1:!:!=~?

~ .Y- l: t :.-:n

~O~~ ~ac~ taDk;.) or .tc~~ge !a~k
a r e a ?-~v@ ~tcotld.r: C=:lt.l ~=eot?

r. tb~ c~~:31n=e~t 'y.t~
:: coi~~ct~g Ace ~~ld1~;
..:.:<1U, an,; preci~1tlt:!.c.:!

-:.,ab::'e
af: it: ••

13 !:.be ::u!! unde:-':?i.::; ~be t:an...:(.i
f:~~ :r~~cr.c~. "p_, ~
j1.:.:!ide::tly i::ptr,;:~. t~ cot:~3i::.
!~j~J. ip~115t 'D~~C=~~llt.C
r:!1-:-.!a:l l.::ltil tb.: cc::'.ct.c :t.; ::!'ul
i~ ~.t~c:ed an~ r.~ov~~?

D"ell the C.JDC!!n::e::.:.:',:am ~C~.:.11.-:
0:' tt.;:eri~lc:r-p;stib: • ...-ith th"
w~s:~~ b~i~g .to~.d?

r. the ;onta~~e=: 'Y':~~~lor'c C~

c~~e~.~s~ !t.ign~d t~ .:f1ci.D~ly
d~11u4~d ~e~ov.l~qc~~1r~.~l:1~~
f~:~-l~.k•• 3p11!. a:d ~:.c1?itstio~?

1. t~e t~~k ?rotlctld frc: e~tact
.~th a~c:.:=ul.t.d 1!~u1d.?

Dee! th! cent.ln:e~: ty.t.~ h&~e
.~~flclent capacity t~ coc:ain tau
petc!~t of the vol~e of .:1 t1D~
C~ C~! volume of tbe largelt :ID~.
~~lc~eyer 1, greatar!

!. ru=-OD ioto tbe co~:.1==ent ar••
p :-ev.Dt.d!

~!not. ~rpl£1D.

II prec1?itat!oc re:ov.~ fro= :ha
pl':::p cr col!ect!on At'U 1: • t1.:lely
~3~ner to preveut ~loc~g. or
overflew of the collect!on .y.:••1
I; 1?111ed ~r leake~ ~a5ta reuoved
f::= the P~? or co:lec:1oQ .~••
daily?

rr: ': ·.fA

G-.



" G-12

YES NO ~-- ..7:26-10.5(d)4i If the coll.cted material i.
bazardou. va.t. und.r NJAC 7:26-8.
it 1. manas.d a. a bazardou. va.te

Lin accordanc. with all applicabl.
r.qu1r•••nt. of thi. chapt.r? - -7:26-9.4(,)4 P.raannel Tr.in1nl
Hav. fac1l1ty p.raODDeI aucc•••fully
co.pl.t.d a pro,r•• of cla••roo.
1n.truct1onor on-tb.-job train1na
dnc •• u montb. af~.r tb. date
of th.1r .mplo,..nt or a••1sa-ent

/to the facility or to a n.w po.1tioDat the facU1ty' - - -.7:26-9.4(,).5 Ha. facility p.r.onael taken part 1D ~-an aDDual rev1.v of iD1t1al trainin"
7:26-9.4(,)2 I. the proer•• d1r.ct.d by a p.r'OD

tra1n.d in bazardoua va.t. aaDa,•••nc
proc.dur.. and do.. 1C 1nclud.
1n.truction vh1ch t.ach•• facility
p.r.ODD.l bazardoua vaat •
•anal···nc proc.dur.. (includ1Da
cont1nl.ncy plan to 1ap1••entat1on)

/relevaDt to the podUou in which
th.y ar. ..,10y.d1 -
1. th.r. written docuaent.t1on of th.follov1.q:

7:26-9.4(1)61 Job t1tl. for ••cb po.1t1oD at th.
facility rel.t.d to bazardoa. vaac•
•anal•••nt, and tb. Baa. of the

vi.mp10y•• fillina .ach job1 - -7:26-9.4(a)611 A writt.D job deacr1pt1on for .acb
po.1t1oD r.lattd to bazardoua •••t. L.••u,lIII1lt! -.,7:26-9.4(1)6111 A writt.a job d••cr1pt1on on tb. type
.Dd a.ount of botb introductory ADd
cont1nu1D, tr.1D1Da tbat b.. b.ea •••
rill b. ,1Y.a to p.nODD.l ill job. L
r.l.t.d to bazardou. va.t. aaDaa••••t!

7:26-9.4(,)61'9' DocumeDt.t1on of actu.l tra1D1Da or /'experieDc, rec.1v.d by p.r.oaDel? -7:26-9.4(1)7 Ar. tra1n1nl r.cord. k'pt on all
current employee. until clo.ur. of
the facility and tra1Din, r.corda
kept on former .mployee. for thr••
year. from their la.t d.t. of

Lemploymeat!
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, . NEw JERSEY DEPA~T"ENT OF ENVIRON"ENTAL PROTECTION
OIVISION or HAZARDOUS WASTE "ANA6E"ENT

ENFO~CE"ENT ELE"ENT

CHECKLIST FO~ ~EVIEW OF WASTE ANALYSIS PLANS
FOR COMPLIANCE WITH LANO DISPOSAL RESTRICTIONS

1 • Is a Waste Analysis Plan a,al1able for re,lew?

If yes and facility Is. generator with lnterl •• status
or permit, continue with PART I. A, Band C.

If yes and facility Is COlilierClal TSD, 60 TO PART II.

If yes and facility Is generator trelt1nQ Ind
d1sposlnQ of their own waste. 60 TO PART II Ind IY.

If no and facility Is Co •• erclal Transfer Stltlon.
60 TO PARr III.

If no and flcl11ty Is In generator only status,
fill out PART I. A and B only.

A. Has facility determined whether waste Is restricted
from land disposal based SOlely on knowledge of
wlste?

[f no, 60 TO PART lB.

If yes,

1. Are ani chemicals used In facility's process(es)
likely to produce a restricted wlste strelll(s)?

If yes, explain below.

2. Are the che.1Clls used as raw IIlterll1s?

If yes, list which ones below.

3. Are solYents used?

If yes, list which ones below.

4. Has waste stream changed since the flcility IIlde
Its last determination about land restrictions 1

If yes, explafn below.

HVIS;ON: 2
:lATE; 12106/88
~ A :; E

YES NO.>
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NE~ JERSEY OEPART"ENT OF ENVIRON"ENTAL PROTECTION
DIVISION OF ~AZARDbus WASTE "AHA&EMEHT

ENFORCEMENT ELEMENT

5. If generator clilms solvent concentritlon Is below
actIon "l e v e l , are analytical results available?

YE S H 0

B. HIS facility deter.-Ined wllether Wlste Is restrfcted
from land dlsposal:by testing tile wlste or wlste
e x t r s c t t ~,t""'-:r lo~'I;~_, ~b ite....)

~d.;~-cV ,;,v..:; fTZ. - ~/'1'1;!J h4"'~.
I f no, ,. c flit y 15 n.)t fn cup 1 fI n c i • J 11o+ Ur-.;, l~tle.

ct+ ~t·I.·~

/
If yes,

1• Vas the TCLP used?

)
"81-(PFLT) used jJ~ _

S~<4(
cOllpl flnce. ~1,1./c2

e • Vas tile Pafnt Fflter Lfqufds Test

If no to 1 , Z flCflfty Is not In

3. HIS wlste strel. chlnged since list Inllysls ?

If yes, expliin below~

C. Does VAP specify how flcl1lty wfll cOllply with LOR?

For III restrfcted wlstes ?

If no. facility 15 not In cOllplflnce.

II. Review of Com.-ercfll TSO WAP.

A. Does VAP require the flcl1fty to Inllyze the first
shfpMent of elch wlste type lrOIl elch clfent ?

8. Does VAP provide lIelns of cllsslfylng potentillly
restrfcted wlstes IS:

1. Froll off·slte SOurce?

Z. FIC11lty's own wlste?

l. Wlste to be shipped off-site?

C. Does VAP state whit procedures will be used for
perlodfc waste Inspections Ifter first shlp.ent ?

D. Are approprIate test methods specffled In VAP ?

E. Does WAP specify procedures for handling each type
of restrIcted waste listed In manifests received?

HVlS:O~: 2
:lATE: 12106/88

? A:; : '

~



NEW JERSET DEPARTMENT DF ENVIRONMENTAL PROTECTION
DIVISION OF ~AZARD~S WASTE MANAGEMENT

ENFORCEMENT ELEMENT

F. Is latest revfsfon of WAP dated after 8 Jul 1987 7

G. Does WAP specffy that residue of restrfcted waste
will be analyzed

H. If off-sfte treatment facflfty. does WAP specffy
that analytfcal dati wfll be obtafned fro. generator
or prevfous hlndler of wlSt, 7

I. Addftfonilly. ff TREATMENT facflfty.

1. Does WAP specffy the anllysfs to be performed
on trelt.ent resfdues 7

2. Does WAP Iddress ALL residues (fncludfng those
fro. non-hlzlrdous wlstes and non-restrfcted
wastes) IS potentially restrfcted wlstes ?

l. Does WAP specify thlt resfdues will be
evaluated fro. pofnt of generatfon ?

4. If flcl1fty fs INCINERATOR. does VAP specify
that restricted DIOXIN wlstes F020-F02l and
F026-F028 will NOT be accepted?

J. Additionally. ff Off-sfte Land Disposal Facfllty,

1. Does WAP state procedures for testfng fnco.fng
waste shlp.ents allowfng facflfty to be certafn
that BOAT standards are met?

If no, does plan state that custo.ers .ust
supply test results 7

2. Does WAP state that all waste analySfS results
and certfffcations wfll be mafntafned ?

l. Do operating records show instances of facflfty
reJectfng shfpments ?

III. Facl1fty is a Co.merchl Transfer Statton

Does facflfty store restrfcted waste for less
than ten days 7

If no, requirements of PART II apply.

REVISION: 2
DATE: 12106/88
PAGE: 3

YE S NO



,. ~EW JERSEY DEPARTMENT OF ENVIROM"EMTAL PROTECTIO~
DIVISION OF WAZARDOUS WASTE "ANAGE"ENT

ENFORCE"ENT ELE"ENT

If yes. do operatlng records 1nclude

1. Customer wlste a n a ly s t s results?

Z. Customer notlflcatlons 7

3. Customer certlflcltlons 7

IV. Flcl11ty 1s Generator treltlnQ and dlspos1ng of
thelr own waste.

In addltlon to requlre.ents of plrt II,

A. Is the WAP be1ng l.ple~ented for both restr1cted
wastes Ind the1r trelt.ent resldues 7

B. Does WAP spec1fy thlt treat.ent res1dues w111 be
tested for co.pl1lnce w1th BOAT 7

c. Does WAP speclfy thlt non-trelted restricted wlste
w111 be tested pr10r to llnd d1sposil for BOAT
complllnce 7

D. Do operating rlcords contlfn 111 test1ng records?

REVISION: Z
QATE: 12106/88

:J 3 ~:: !

YE S H 0



Inspectorr ~ .. ....,_.t c· .
Adc!res:: .'" ?J - - » »; .>l

RCIA LAND DISPOSAL USTllICTlON
CBHEIlATOR CHBCXLIST

I. HANDLER IDENTIFICATION
ff/~", 1im~r6 r:2tsct1 t9~BandIer Ralll ?f. fii1.11~ A/~.A.

~n!o...,C.ity !. Zip F. County Name
o: /dd

G.

tHt°6)g/j'/71H. A ~

I. J4n Het...-it,~~~~na. . ~/-8'5] - r~Ban er Con t ta.DQn Phone NUllber

I I • GENERA TOr. COKPI,:tANCE Coaents
A. Veste Id~nt1f1cat1on-----

1. F-Solvents
a. DoGS the handler ,enerate the follovin, vaste57

-.-..- -(1) --·'OOlr&,~4,·.."r"1'OOS v4't. _NO----------
~c:c~ ftJ-d'-.. /

(11) F003 _TIS ~No
If an F003 vastestrea. (listed solely for
i,nitability) has been .lxed vith a non-restricted
solid or hazardous vaste, does the resultant
alxture exhibit the icnitability charactlristic?

Tes No- -
#/4

b. Source of the above: For. 8700-12 ; 'art A
, Part I , 'lennlal/An~ual leports

other (apedf,) ~ ~4A;M 1) -

Appendix £ b intended to ••• bt the inspector aDd _force-
aent offIcial ia deter.iniQl vbether tbe facilit,ri. ,eaer-
atina' '-.olvent vast•• , if .uc:b ¥uta were DOt Identified
by the facility pre.iously. If you are concerned that
F-solvent vastes ••y be .bcludfied or aillabeled, tUrD to
Appendix A-1. To assbt ia identfyiq potentially

CEN-l



f !'

< ' Sandler Nue:
10 Nuaber:
InspectorrOat.:

.iscl•••ified P-aol9QBta, jppendix j-2 presenta a lilt of
corre.pondiQ1 , &D4 • wa.tel. Note concerns below:

2. Dioxin vast.s
a. Does the handl.r report the ,eneration of the

followin, vast.sf (The follovin, industri.s
may ,en.rat. ltlt.d dioxin vast,sl or,anic
chemicals, p.sticid. or for.ulator.)

Yes .6
-Yes vNoare prelu ted U jppeadb 1)-

(i) F020 - P023, F026 - '027
(11) F028

['-aolvent ID'T ItaDdardl
3. California Vaste Identification

a. Does the facility handle any of the follov1n,vastes?
(1) 0002 1..41] p,....j:.. c.4-...,c.c.tls v4.s _No
(11) 0004 - ~~!0 ~;s No

kl~ Pa.4/l ~r:'"S'~. Doe:>? ~~ -
b. Does the ie1,er:tor h'&r.dleany Kazardous vastes

cher.acterized by hi,h concentrations of halo-
,enated orl~nic constituents (BOCs), .etals, orcyanides? Yes No

[California v,~t•• t~d~~de exe pr.a~tcd ~ Appandix ~
c. Is the ,enerator handlin, any of the F, l, P,

or U vastes subject to the ·soft h•••er" that
may qualify as California vast.s due to BOC,
.etall, or cyanide content? Se. App.ndix D for
• li••lne of Californi.oon.'I"~lkalY 10
b. fouad tJy vu te cod••) IS No

POet';}. P~~'11 ~v0J ac -
Bas the I.nerator condbct.d t~e paint filter
t.lt (Method 9095) [1268.32(i»)1 .J

V Yes 110*- -
Ba. the lenerator conducted any testinl of
these hazardous vastes to deteraine whether the
concentrationa qualify the hazardous.9aste.~s
California vastes1 ~Yes ~No
If no, has the len.rator retained records docu-
mentin, his "applied knovled,e" that the
hazardous vaste is not a California vastl~

Yes No-

d.

••

:1 A potential violation is indicated
CEN-2
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, .
Randler Nue:Io Number:
Inspector:Date:

Co_ents
If wno· i, ansvered to both parts of this
questioft, , violation is indicated. (1268.7(a»)
Describe the natu~e of the ;ecords:

~ r"'(tI~ 6" l're 9:> ft was""" ~,'=>
f. Source of the above: Form 8700-12 J Part A

; Part I ; Biennial/Annual leport Joth.r (.pecifYY-- . ----
4. First Third Vast. Identification

a. Does the ,enerator handle any of the vastes
listed as First Third Vastes in 1268.107 See
Appendix E for listin,. List First Third
Vastes handled by the ,enerator here:

~O

b. Does the ,enerator handle any Joft-hammer
VLSt.S (Appendices 0-1, 0-2, and F)7 If '0,list thost vastes:

POjd:- pk?toyl ~riL et(".g.(.,I4.

c. Are any of the soft-hammered vastes CalifornJa
vastes (se. Appendix G)7 Tes ~No
If yes, the vastes .ust .eet BOAT standardsprior to disposal.

d. Bas the Jerional Admini'trator received
d.monstrat10n,/cert1fication. for all .oft
heamered vastes to be land disposed
(S268.8(a)(2»)?

p//!-
Tes J_No·

Source of the above: Fora 8700-12 I 'art A
J 'art I J liennial/Annual leport ;other (lpec1fYY-_. -

B. BOAT Treatability Group - Treat.ent StandardsIdentificatioD

e.

1. Does the lenerator aix restricted vastes vith
different treat.ent standards for constituents of~
concern? Tes ~No

2. If yes, did the renerator select the .ost strin,ent
treatment standard for the constituent of concern
[S268.41(b»)? Yes 110•

,P/~

./- A potential violation is indicated
GEN-3
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Handler Nau:
10 Nu.bet:
Inspectorl
Date:

3. P Solvent. _
•. Did the ,enerator correctly deter.ine the

appropriate treatability ,roup 1,268.41) of the
vaste (e.,., vastevater. containin, solvents,
nonvastevater (i.~., ~ 1% TOC), phar••ceutical
vastevaters contain!n, spent .ethylene
chloride, all other spent solvent vastes)1

Tes 110*
4. California Vastes

a. Did the ,enerator correctly deter.ine the
distinction betveen liquid hazardous vast•• and
non-liquid hazardous vaste. that contain BOC.
in concentration. ,re.ter than 1,000 ••It,
U26l1.32(h»)1

Tes 110*
3. First Third Vaste.

•• Did the ,enerator ascertain vhether restrieted
vastes v~re appropriately as.ilfted vastevater
or nonv~stevater desilftations (nonvastevaters
art > 1% TOC and > 1% suspended solids)
(1268.7(&»)1 Tes No*

b. Does the facility handle ~061 vastes1
Tes No

If yes, vere nonva.t.vat.r. appropriately
classified in either the hleb or lov line
subcate,ories (~15% Zn) (I268.7(a»)
(I268.41(a»)1 Tes 110*-

e. Doe. the facility handle ~101 or 1102 vaste.?
Tes No

If y•• , vere nonvastevat.r. appropriately
cla"ified in .lther the hl,h or lov arsenic
lubeate,orle. (I268.7(a») (I268.41(a»)1

Tes 10*

d. Is there any rea. on to believe that the ,en-
erator ••y have diluted the vaste to ebance the
applicable treataent standard (based on reviev.
of process operation, pipe routine, point of
sa.plina)1 Tes No

:1 A potential violation ts indicated
GEN-4

eo..e.nt.
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Bandler Nue:
10 Nu.berl
Inspectorl
Date:

C. Va~te AralysiJ -
1. Did the ,entrator deter.ine vhather the vaste

exceeds treatment standards based on 1268.7(a)1
a. Knovledie of vastes ~Tes No

(1) List vastes for vhich
vas used:

f>oo~ -;;o:e y'...poC)

-applied knovled,e-

, ~ ':foo,-o,)<~ sq;,' .~
14~ 17", (II,

'Coaeu

-b. TeLP Tes No-
(1) List vastes for vhich -TCLP- vas used:

I
L.tN/~ hCl,lf'

( 11) Appendix 0 lists vuuos for which treat- ~~ hd-ment standards ara expressed as concen-
trations in vaste extract. Ven any -rc5h h~vaste~ handled by the ,enerator lubject
to vast. extract standards not tested no ,......~C.orcR'5usin, the TeLP? Tu No- t€vrt,'1lt.t, Ie ~~If yes I 11st:

¥ 0+
c. Total v~ste anLlysis Tes No \ ~~~'N(41 ~~l

d. If files vert retained, describe content and-oo -
basis of applied knovled,e deter.ination:

If deter.ined by TCLP or total constituent
analysi., provide data of lalt test, frequency
oft ••tine, and attach test relults.
Oatal/frlquency:
Note vhidh vastes vere lubjected to vhidh
tests:

Notl any problems (e.,o, inadequate analysis,
variation of vaste composition/leneration for
applied knovledle)

:1 A potential violation is indicated
CEN-5
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f .

Rand ler Hue:
10 NuabUI
Inspectorl
Cate: .-----------------------------

eo-ents
e. Vere Vatttt te.ted usin, TeLP or total consti-

tutnt analy.is vhen a process or vast.stre ••
chan,ed (1264.13(a)(3)(1) or S26~.13(a)(3)(i»)1

Tes No~

S-M pri<.AcV)

C!)'YI~6 dJo)-~ -:>
2. Did the rtstricttd vastes exceed applicable treat-

ability ,roup treat.ant .tandard. upon ,eneration
(1268.7(a)(1»)7
List those that exceeded standards:

List those that did not exceed standards:

3. Did the ,enerator dilute the vaste or the treataent
residual so as to substitute for adequate treatatnt
(1268.3) _Yea. /No

O. Hana,elCc!n\
1. Onsite .analeaent

a. Vert restricted vastes a&ftaced onsite7
Tes

;J/It-
No

If no, ,0 to w2w.
b. For vastes that exceed treataent standards, vas

treataent in rtculated units, .tora,e for
,reater than 90 day., andlor disposalconducted? --~~T-e-.-----nN~o------

If yes, TSDF checkli.t ~ be coapllted.
2. Off.ite "anaceaent

a. If rl.tricted va.tl. excI.d tr.ataent .tand-
ardl, did Ilnlrator providl trlataent facility
notification with .ach shipaent7 (268.7(a)(1»):
(1) lPA lalardou. Va.te Nuaber7 /Te. 110*
(il) Correspondl", tr.at.ent standard?

/110.YI.-
(iii) Kanif.st nuaber? /Y •• 110*
(tv) Vastl analysis, if available?

viNoTes

5tm~ /4b lauL-
~.$ Wltl'~ A'~

la~~ ~ r<2fin,.cPf}
,.)G+L ~ d..d" 't
hlW'<2 ~<I}P.,

~~rPh'~

e,O' 'hOD 6-
bOO<B
b~6Cf

./
- A potential v icIatien Js 1ndicated

GEN-6



f •
H.~d let Ha:r.e:
10 Number:
Inspector:
!:I&!(!!

Co_ent,
Identify olhite treatment facilities Ilfrc.,
ty414 )1< ';j FaJt'r!"trWfdq /l£LCwIa1'8 C+<'12'D!~t.on

Ro ~.r"/ /N-r·
b. If restricted vastes do not exceed treat~ent

standards, did generator provide the disposal
facility vith I notice and certification
including:

/J If-J

(iv) The .aniflst number? Tes 110*

(1) EPA hazardolls vastl 1.0. nUlllber?
Yes No*

(i1) Correspond1ng treataent standard?
Tts 110*

(ili) Hanifest number Tes No*
(lii) Certification re,arding vaste and that it

.eets treatment standards? Yes No*
Identify land disposal facilities receiving theBOAT certified vastes _

c. If the generator's vastl is subject to a 1268.5
c~se by case exemption, a 1268.6 "no ai,ration"
exemption, or a nationvide varianci (sie
App~ndlx E for restricted vastes subject to
nctionvlde variances), dOls the ,enerator's
records indicate that hi or she submits vith
each vaste shipment (S268.7(a)(3»):
(1) EPA Hazardous Vaste Number?----- -------

Yes No*
(i1) Corresponding Treat.ent Standards?

Tes 110*
(1il) All applicable prohibitions?

Yes 110*

(v) The date the vastes are subject to
prohibitions? Yes 110*

(vi) Does ,enerator keep records of all
notifications/certifications send to
offsite facilities? Yes 110*

•I- A potential violation is Indiclt~d r.rN-7



..
Hand l e r Name:
10 NUllber:
Inspe-c.t er:
Date:

List all ,rohibited ~astes for ~hich records
are not provided per above (5268.7{a)(b):

Identify TSOFs receivinl any prohibited ~astes
subject to any exemptions and variances:

d. If handler ,enerates a Wsoft ha.merw vaste,
does the ,enerator send vith each wsoft ha••erw
vaste ship.ent to a TSOF and retain copies of,
a notice that includes (268.1(a)(4»):
The EPA Hazardous Vaste Number? yiYes No.
Applicable prohibitions? Yes I No.- -

VYes No.The ~anifest nu~ber?
Vaste analysis data, vhere available?

Yes /NO
(1) Do the generator's records indicate. that

any soft-hammer vastes are destined for
disposed in a landfill or surface ~
impoundment (5268.33(f»)? _Yes _V_~No
If yes, list facility of destination and
vaste of concern (5268.8(a)(2»)

(ii) Has the ,enerator sub.itted de.onstra-
tions and certifications for each
·soft-h ••• ered- vaste destined to be
disposed In landfill or surface i.pound-
••nt to the lellonal Administrator prior
to the ship.ent of vaste to the TSoF
(I268.7(a)(2»)1 Tes 10*

(iii) Has the lenerator retained a copy of the
de.onstration on site (1268.8(a)(3)-
(a)(4)11 Yes No.

(iv) Has the ,enerator retained copies of .11
5268.8 certifications sent to the TSoF
(5268.7(a)(6») Yes No·

- A potential violation is indicated
GEN-8
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Handler Name:
10 Number:
Inspector:
Date:

..

---------_._---

(v) Dld.th~ generator submit the demonstra-
tion to the receiving facility upon the
intial shipment of the vaste
(S268.8(a)(3)-(a)(4)]? Yes No·

(vi) If the Relion:l Administrator has invali-
dated the certification, has the genera-
tor ceased shipment of the vaste and do
records indicate that the generator has
informed all receiving facilities of the
invalidation (§268.8(b)(3)J?

Yes No.

E. Storage of Prohibited Vaste
1. Vere prohibited vastes stored for greater than.10

days? Yes ~No
If yes, vas facility operating as a TSO under
interim status or final permit l§262.34(b»)?

Yes Not
If yes, TSOF Checklist .ust be co.pleted.

F. unlts, vaste-

1. Vere treatment residuals generated from RCRA
264/265 exempt units or processes? Yes ~No
If yes, list type of treatment unit and processes

If yes, Tsor checklist .ust be completed.

0/ A potential violation Is indicated GEN-9
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NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION
DIVISION OF HAZARDOUS WASTE MANAGEMENT

5th Fl., 401 E. State s., Trenton, N.J. 08625

•..

NOTICE OF VIOLATION

10 NO. tfTDQ(,5g 1S171 DATE f? /lb /81

NAME OF FACI L1TY A/can 8",aY'S ~ P'(f~4
9'0/ L.g),,.~ live nll e )LOCATION OF FACILITY

Un,'aa N.T.
]

07af{3

NAME OF OPERATOR ,M~ H~ c.a.J.~
You are hereby NOTIFIED that during my inspection of your facility on the above date, the following

violation(s) of the Solid Waste Management Act, (N.J.S.A. 13: 1E·1 et seq.) and Regulations (N.J.A.C.

7:26.1 et sec.) promulgated thereunder and/or the Spill Compensation and Control Act, (N.J.S.A.

58:10-23.11 et seq.) and Regulations (N.J.A.C. 7:1E·1 et seq.) promulgated thereunder were observed.

These violation(s) have been recorded as part of .the permanent enforcement history of your facility.

~tkJ -10 r.;[.'lWY1~ jOb ~crif>'b,~v,pj",,'RAd1 PSI'-h(4)t ~(a-/i$~ hI(
wdSR ~ #-

Remedial action to c rrect these violations must be initiated immediately and be completed by

~d 31) L1c;t<f . Within fifteen (15) days of receipt of this Notice of Violation, you

shall submit in writing, to the investigator issuing this notice at the above address, the corrective measures

you have taken to attain compliance. The issuance of this document serves as notice to you that a

violation has occurred and does not preclude the State of New Jersey, or any of its agencies from initi-

ating further administrative or legal action, or from assessing penalties, with respect to this or other

violations. Violations of these regulations are punishable by penalties of $25,000 per violation.
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,
The ground water elevation map shown in Figures 3 and 4 show

that the direction of ground water flow is in an east to northeast direc-

tion. The slope of the water table averages 0.02 ftl ft.

The Alcan facility is within the Elizabeth River Drainage Basin.

The topographic relief in the area of the Alcan facility is towards the

southeast. The local 9 round water flow, determined from water level

measurements collected at the Alcan facility, is generally in an easterly

direction. The discharge location for surface runoff and ground water

in this area is most likely to the Elizabeth River which is located ap-

proximately 4,000 feet east of the facility.

The in-situ hydraulic conductivity tests performed during the de-

if

velopment of the monitoring wells indicate an average hydraulic

conductivity value of 5. 32x1 0-3 cm! sec. Th is value is indicative of

glacial till deposits as is the case in this area. It should be noted that

i
~

northwest most well to

values ranged from 7. 45x1 0-4 cm! sec . in

-21.11x10 cmlsec in the southeast most well,

theI hydraulic conductivity
in-

dicating that the hydraulic conductivity of the soils increases from
.\~• northeast to southeast.

J
The approximate horizontal ground water flow velocity has been

J
calculated at a rate of 0.75 ft/day. This value was determined using

the average hydraulic conductivity value of 5.32x10-
3

cm/sec multiplied

I
by a horizontal hydraulic gradient of 0.02 and divided by estimated po-

rosity value of 40%. The 0.75 ftl day flow rate is a average estimated

I
value. The ground water flow velocity may vary significantly across

the site.

I
I
I 9
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c.c. JOHNSON & MALHOTRA, P.C.
601 'Nheaton Plaza South

SILVER SPRING, MARYlAND 20902
(301) 942-5600

..03 AkcA H 'l?C>NDe; ~ iPI<S0 t::; NT~
MET IC. I rs_~' _
~Q.lATEDBY S· ~AA5 ~TE N6n 2...'-\1~C\?..
oro<ED BY ~TE _

~-----------------------

+ II.-t- 1-J~-.1 PBI(C. p,T .•..~h)b,.... (A.£..J l Alita L~

__ - -~ : I-t-- f>11L< J: T>-Ie to e ".J 'tnlAl _CIN liP" ,,(i uClH_E.1 dF J I-LJ-l ,!t\C
1
.l\iI~ ~ -s 14 y, zR ~ t-)j (Il-l.~ 1-\ t 1\ J A' b~ PA~

I--i-- I I I I ~~ s-iv t\klY"..l'1 :b~ (b r-= 'iti\E ~ \2i J4 I Is ~17 ,( I I)C ~ (i I I I

j.-

T"u0 b : I 'h \H, If·J ll1 f1-u:Jc I r.:: I+;j'.,-h{~,jI f'"be.l,. ~ el IA t::!6 ,ql .
1-+- I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I

:R~fTItfBij~rtff I~tlTrDI~j~lt1Et ffrTt
~4-'11 ~.L)vll2d.~

~

' ---
, I , ~tbL' ~_~ . I I
I ' J ~- I '2!B( If...\ - ~~ ,CP ~h -:;; \15,2 e ~ I11-i J I II
I I I I -- ---I I
.- I I -1 I I I I
=0 I I ! I I I I I

I I I i I I I I I i

~±±+trlpri'~l:¥FiAf:~ttttt
I

I 1 I -{! I n-w I 1 1 1 1 I I

I I I I I i I I
-1 I I I I' I I
_I 1 I 1- ---

r r i . I I I II "--+---t--~1ffl ,-----t--!
_, I J J-J- ,I I I I 1 !

i I l I 1 I I I I I !
i j j' Jill I 'I I I~_' .. j I I I

I I I I I I I i~-j---j---tl~_+-8 i j 1 ~--J
-++-[l.i11-HtfJ--+- t. #---rl~+
--'j--I "I --T- ,-rl-I-l--H-t I I I r I i-T-j--

--





8# tlJNffiEldffiI





Elizabethtown Water Company
~~ ~~-~-------~~-~~----------- ~--' ---------- ----~~-~---------------

Netherwood Operations Center: 1341 North Avenue, Plainfield. NJ 07062 (908) 654·'234
Mailing Address: P.O. 80:'< ",. Plainfield, NJ 0706'·000'

July 27, 1992

Mr. santosh Sharma
CC Johnson & Malhotra
601 Wheaton Plaza Southsilver spring, Maryland 20902

Dear Mr. Sharma:
Enclosed is your union county map indicating Elizabethtown

water company Wells that are located within a four (4) mile radius
from your sites in question.

Should you have any questions or need additional information
please give me a call.

s=~;~/
Richat~ Sadowski
superintendent
Wells & stations

RAS/rs
Encls.





Key •

1

2

3

4

5

6

7

8

9
10

11

12

13

14

15

16

17

18

19
20

~~"'\i' (r'll•.'" ••••• - C;cJ

Well/WellField

springfield station;<
Hummocks station _ 3,r-w<" "'''.1> (.J4/--',(.,z)
st. Walburga Wellfield (4)f
Chandler Avenue Well X
First Avenue Well ;<.

Quinton Avenue Well!

Richfield Avenue Well- I\.)0 J~'\o.- (
wittke Wells (2)~
Prospect street Well- (L? 0 J /J .

g-::r::

(

i' ,
I"" - C'

Clark Well Xi
<,

Cob ~.I I 1-, s ') )'
Aberdeen Road Well- r 1-(' 'J'- \.. A...

Prospect Avenue Well- I~S"-j ~)>'Yv • ( '0, t-;,:

Watchung Avenue Well 'f.i
Glenside Avenue Well- i c 0 .JI,)·-- . ;, 6':; .:

Charles street station (3) - 5c., C J P""'" (,4 3

Jerusalem Road Wells (3) - 2 2.~ a~..,,,,,,,-\ t ,

Morse Avenue Well - II..; {" j P''-' ~ 144-

Elm street Well~ ~

Westfield Office Wells (2)~

Netherwood Wellfield (13) - )'~-l~ M9J'---~')f~:rr-
/ ,~. 1?-1 -,
"-- l'c. r ••i5 .J..



--_.--------------------------------



Name of MuniciQality PoQulation Served

Clark 14,739

Cranford 22,779

Fanwood 7,626

Garwood 4,623

Hillside 18,060

Kenilworth 9,141

Linden 34,239

Mountainside 7,599

Plainfield 31,464

Roselle 16,146

Roselle Park 10,374

Scotch Plains 20,850

Union 49,512

Westfield 29,256





6# H:>NffiIHdffiI

,





O(}OI-l[,ISON & MALHOTRA. P.c.
~NVIR9C'1MENTAL ENGINEERS

Oeference

<6

TELEPI-IONE LOG
Project Number

Cornpony Or ngency
£/,'2"'~~ to(.o'l., w~ ComfCl."'1

SIte Neme nnd Lo c a t lo n
Arne (1'cCU1

011'0 rn e t{ Lt,em ,'ccJ s

Contecl nnd position
M-v R icJ"c.a.rot 5G\,..d 0 W~ k

Cn n I e c t Phone Number
(qo8) 6S4 1234Conlflct nddress

rime
1/:30CCJH E.mployee
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LATITUDE 40:40:56 LONGITUDE 74:14:33 1980 POPULATION

S 1 o

SECTOR
0.4- 0.8 0.8- 1.6 1.6- 3.2 3.2- 4.8 4.8- 6.4 TOTALS

--------- --------- --------- --------- --------- ---------
3481 17477 92770 153403 177436 444567

--------- --------- --------- --------- --------- ---------
3481 17477 92770 153403 177436 444567

KM 0.00- 0.4

RING 0
TOTALS

ALCAN POWDER & PIGMENT INC.
ELIZABETH, NEW JERSEY

Graphical Exposure Modeling System
by General Science Cornoration

April 1990
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The ground water elevation map shown in Figures 3 and LI show

that the direction of ground water flow is in an east to northeast direc-

tion. The slope of the water table averages 0.02 ftl ft.

The Alcan facility is within the Elizabeth River Drainage Basin.

The topographic relief in the area of the Alcan facility is towards the

southeast. The local g round water flow, determined from water level

measurements collected at the Alcan facility, is generally in an easterly

direction. The discharge location for surface runoff and ground water

in this area is most likely to the Elizabeth River which is located ap-

proximately 4.000 feet east of the facility.

The in-situ hydraulic conductivity tests performed during the de-

velopment of the monitoring wells indicate an average hydraulic

conductivity value of 5. 32xl 0-3 cm/ sec. This value is indicative of, glacial till deposi ts as is the case in this area. It shou Id be noted that

hydraulic conductivity values ranged from 7. Ll5xl 0-4 cm/ sec . in the

northwest most well to 1.11xl0-2 cm/sec in the southeast most well, in-\
~

dicating that the hydraulic conductivity of the soils increases from

northeast to southeast.

~
The approximate horizontal ground water flow velocity has been

I rosity value of LlO%.

, value. The ground

the site.,
,
II

calculated at a rate of 0.75 ft/day. This value was determined using

the average hydraul ic conductivity value of 5. 32xl 0-3 cm/ see multiplied

by a horizontal hydraulic gradient of 0.02 and divided by estimated po-

The 0.75 ft/ day flow rate is a average estimated

~

water flow velocity may vary significantly across

9



the Brunswick Formation ranges from 12 to 870 g pm and the average

yield is 200 gpm. The major water producing zones within the forma-

tion are most often encountered between depths of 200 and 600 feet

(Nemickas, 1976).

There are no known public water supplying well fields within a two

mile radius of the Alcan facility. The closest public well fields are be-

tween 2 and 2..5 miles from the site and include: the municipalities of

Union, Kenliwok and Roselle (Nemickas, 1976). Each of these well

fields had an average pumpage of 3.0, 0.3, and 0.3 mill ion gallons per

1
t

day, respectively from the Brunswick Formation. The regional data in-

dicated there are several industrial supply wells located within the

1

Town of Union.

I

I
3.03 Site Hydrogeology

The soil boring logs show the immediate vicinity of the Alcan facil-

I
ity to be underlain by a glacial till deposit composed of predominantly

~

of an unsorted mixture of fine to medium sand, silt and fragments of

shale and sandstone. The test boring logs indicate that the thickness

of the till overlying bedrock ranged from 8.5 feet at TB-8 to at least 20

feet at TB-3 and TB-4.•
j

I
I

Ground water elevation data, summarized in Table 2, indicates that

ground water was encountered at a depth ranging from 6.9 feet to 16.5

feet below grade. Ground water was not encountered at monitoring well

MW-7 due to a localized topographic high of the bedrock at this 10-

cation.

I
I
II 8
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NATIONAL FLOOD INSURANCE PROG

FLOOD INSURANCE RATE MAP

TOWNSHIP OF
UNION, NEW JERSEY
UNION COUNTY

[ONLY PANEL PRINTED]





KEY TO MAP
SOO'Year Flood Bounduy-----

100·Year Flood Bound,HY---
--'2 ..~~.... . ...

'.'..~ :.1.: h' .~.. ,"' ;. . ,

. .. .
.; . . . .•. ..' .. ,: .~:.':',
=>: .... r·;" .

", ;

lone Desiznatlons> With
Date of Identification
e.g., 12/2/74

10b·Year Flood Boundary -----

SOO·Year Flood Boundary----_ 1 ZONE B ...::'"

Base Flood Elevation line
With Elevation In Feet"

---513---

Base Flood Elevation in Feet
Where Uniform Within lone"

(EL 987)

Elevation Reference Mark RM7x
• M1.5River Mile

** Referenced to the National Geodetic Vertical Datum of 1929

*EXPLANA TJON OF ZONE DESIGNA TJONS

lONf

A
EXPLANA TlON

Areas of l Ou-vear flood; base flood elevations and
flood hazard f actors not determined.

Areas of l Ofl-ve ar shallow flooding where depths
are between one (1) and three (3) feet; average depths
of inundation are shown, but no flood hazard factor's
are determined.

Areas of lOfl-ve ar shallow flooding where depths
are between one (1) and three (3) feet; base flood
elevations are shown, but no flood hazard factors
are determined.

Areas of l Ou-ve ar flood; base flood elevations and
flood hazard factors determined.

Areas of l Ou-vear flood to be protected by flood
protection system under construction; base flood
elevations and fluod hazard factors not determined.
Areas between limits of the 100'year flood and 500·
year flood; or certain areas subject to 1OO'year flood.
ing with average depths less than one (1) foot or where
the contributing drainage area is less than one square
mile; or areas protected by levees from the base flood.
(Medium shading)

Areas of minimal flooding. (No shading)

Areas of undetermined, but possible, flood hazards.
Areas of l Ou-ve ar coastal flood with velocity (wd,'e
action); base flood elevations and flood hazard factors
not determined.

Areas of 100'year coastal flood with velocity (wave
action); base flood elevations and flood hazard factors
determined.

AO

AH

Al·A30

A99

B

c
o
V

Vl·V30

NOTES TO USER

Certain areas not in the special flood hazard areas (zones A and V)
mav ne protected by flood control structures.

This map is for flood insurance purposes only; it does not neces-
sarily show all areas subject to flooding in the community or
all planimetric features outside special flood hazard areas.
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TERRESTRIAL ORGANISMS 40074-Al·EI·250
Shown .n f:'PO.VN. species with special status !::hoW',,"
In R[D(F) 0' (S) .ncic ates speces protected by
Federal Of State legls:al1on (set: text) Newark
SYMBOL•

..,...

l

...

SPECIES
PLA~TS 1301-350)

301 Easlero hemlock
302 Spteenwoet (S)
303 Splde' lily 151
304 Pond bush IS)
305 Wale,rr,IIroll IS)
306 Hoooeo p,ler,e' piant ISI
307 Tree
308 P"ckly pea' cactus IS)
309 T,alling arbutus tSi
310 Eastern bume!la
311 Pitcher ~Ianl
3 12 Bald(y~'ess
313 Redbay
314 Seas-ce a'cer
3: 5 B01 ~uek:eb€rry
316 Purple f"oge'e,s orchid
317 P,O' lady's supper
318 ED~n) spleenwort IS I
319 O'eh,os 151
320 Goiden Club (S)
321 Flo'<da ti>a'grass
322 East-coast cocnt.e
323 FaOl.flowe"ng I"a
324 Jac ksoo-v.ne
325 Spoon-tlower
326 CurllSS IT'<Ikweed
327 Sea lavender
328 Hand fe,n
329 N~edle palm
330 Yellow sqUirrel·banana
331 Beach creeper
332 Flo"da coontie
333 Four-petat pawpaw
334 B"d's nest spleen •••or t
335 BurrOWing Iouroctock
336 Beach star
337 Silver palm
33B DanCing lady orchid
339 Tamar,ndil!o
340 Fucns bromeliad
341 Everglades pepercrrua
342 Buccar.eer palm
343 Slender spleenwort
344 Pmeland )<1CQuemontla
345 Mahogany mistletoe
346 Flo"Oa thatch
347 TWisted all plant
34B Long'S b.ttercress
349 veouss flyt,ap

INVERTEBRATES 1351-4001
351 MO'l3rch butterlly
352 Zebra butterlly

BIRDS t401-6001
SHOREBIRDS 1401-4301

40 I Sborebuds
402 Te'"s
403 Gulls
404 FOrsler'S tern
405 ArctiC tern
406 Least tern {51
407 Roseate tern 151
4GB Co=r-cn tern
0109 Great b[aLk·ba.:~.ed gull
41 0 H~"mg gull
411 Laugt-,mg gull
412 Black s',,.-,me' {51
4 13 Turnstones
414 Plovers
415 P'p'ng plo-e,
416 Arn~fl(a" Qysterca:tcrcr (5'

WAOING BIRDS 1431·4601
431 WJ~·ng blfds
432 Helens
~ 33 E;;"'ls

;:::

Produced by
U. S. FISH AND WILDLIFE

SERVICE
1980

N.J.-N. Y.-PA.

1:250 OOO-scale map of

Atlantic Coast
Ecological Inventory
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I TABLE 2• ALCAN POUDERS AND PIGMENTS
)• SHALL~ AQUIFER CROUND~ATER ANALYSES

METALS AND PETROLEUM HYDROCARBONS,
DETECTION ACTIONI POLLUTANT M~-1 M~-2 M'J-3 M~-4 M'J-s M'J-6 LIMIT LEVEL

METAL Ing/l Ing/l DIg/l Ing/l mg/l Ing/l mg/l Ing/l
i• DATE SAMPLED 4/11 4/11 4/11 4/6 4/1 4/7 *** ***

~
TOTAL ANTIMONY NO NO NO NO NO NO 0.3

TOTAL ARSENIC NO NO NO NO NO 0.026 0.005 0.05,
TOTAL BERYLLIUM NO NO NO NO NO NO 0.03i
TOTAL CADMIUM 0.04 NO 0.03 0.06 0.04 0.04 0.03 0.01

~ TOTAL CHROM IUM 0.04 NO 0.11 NO 0.03 0.09 0.03 0.05, TOTAL COPPER '0.3 0.4 0.4 NO 0.5 20.0 0.3• TOTAL LEAD NO NO NO NO 0.3 1.8 0.3 0.05

J TOTAL MERCURY NO NO NO NO NO NO 0.001 0.002

TOTAL NICKel 0.3 NO NO NO NO 1.8 0.3

J TOTAL SELENIUM NO NO 0.005 NO NO 0.006 0.005 0.01

J TOTAL SILVER NO NO NO NO NO NO 0.3 0.05

TOTAL THALLIUM NO NO NO NO NO NO 0.3

J TOTAL ZINC 0.24 0.16 0.35 0.11 0.24 1.41 0.03

, TOTAL PETROLEUM• ~ --HYDROCARBONS <0.5 26 3.55 19100 <0.5 <0.5 0.5 1.0
J

J NO • NONE DETECTED

BMDL • BEL~ METHOD DETECTION LIMIT

J. Note: Action level for metals based on National Interi. Primary Drinking
~ater Standards • Action level for petroleun hydrocarbons based on

. NJOEP guidelines.J. All samples collected in 1988.

J-
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TABLE 2
(CONTI NUED )

ALCAN P~ERS AND PIGMENTS
i• SHALL~ AQUIFER GROUND~ATER ANALYSES

METALS AND PETROLEUM HYDROCARBONS

~ DETECTION ACTION• POLLUTANT ~-8 M~-9 MIJ-10 MIJ-11 ~-12 MIJ-13 LIMIT LEVEL

L
METAL mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

DATE S~PLEO 4/11 4/7 4/7 4/7 4/11 4/7. ••• •••
TOTAL ANTIMONY NO NO NO NO NO NO 0.3

-. TOTAL ARSENIC NO NO 0.005 NO .009 0.005 0.005 0.05

l
~ TOTAL BERYLLIUM NO NO NO NO NO NO 0.03

TOTAL CADMIUM 0.03 0.03 0.03 0.03 NO 0.04 0.03 0.01

~ TOTAL CHROMIUM 0.06 0.03 0.05 0_06 NO 0.1 0.03 0.05

I TOTAL COPPER 0.5 NO 0.5 NO 0.5 0.3 0.3
\.

TOTAL LEAD NO NO 0.5 NO NO NO 0.3 0.05

I-. TOTAL MERCURY NO NO NO NO NO NO 0.001 0.002

, TOTAL NICKEL 0.3 NO NO 0.3 NO NO 0.3
j
~ TOTAL SELENIUM NO NO O.OOS NO NO NO 0.005 0.01

t TOTAL SILVER NO NO NO NO NO NO 0.3 0.05

'- TOTAL THALLIUM NO NO NO NO NO NO 0.3

L TOTAL ZINC 0.18 0.12 0.21 0.20 0.19 0.32 0.03

L TOTAL PETROLEUM
HYOROC.<RBOHS 3.25 <0.5 <0.5 8.40 7.88 <0.5 0.5 1.0

I\.
NO • NONE DETECTED

L BMDL • BELOW METHOD DETECTION LIMIT

1
Note: Action level for metals based on National Interim Pri~ry Drinking

~
IJeter Standard. Action level for petroleun hydrocarbons based on
NJOEP guidelines.

All samples collected in 1988.
it
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TABLE 2

(CONTINUED)
ALCAN P~ERS AND PIGMENTS, SHALL~ AQUIFER GROUNDWATER ANALYSES

METALS AND PETROLEUM HYDROCARBONS
FIELD BLANKS

• DETECTION ACTION
POLLUTANT FIELD BLANK 1 FIELD BLANK 2 FIELD BLANK 3 LIMIT LEVEL

• METAL (mg/l) (mg/l) (mg/l) mg/l mg/l

DATE SAMPLED 4/6 4/7 4/11 *** ***

• TOTAL ANTIMONY ND ND NO 0.3

TOTAL ARSENIC ND ND ND 0.005 0.05

• TOTAL BERYLLIUM NO ND ND 0.03

TOTAL CADMIUM ND ND ND 0.03 0.01• TOTAL CHROMIUM ND ND ND 0.03 0.05
\• TOTAL COPPER NO ND ND 0.3

TOTAL LEAD ND ND ND 0.3 0.05

• TOTAL MERCURY ND ND ND 0.001 0.002

I TOTAL NICKEL ND ND ND 0.3,
TOTAL SELENIUM ND ND ND 0.005 0.01

I TOTAL SILVER NO NO liD 0.3 0.05

I
TOTAL THALLIUM ND NO ND 0.3• TOTAL ZINC NO NO NO 0.03

I, TOTAL PETROLEUM
HYDROCARBONS <0.5 1.0 <0.5 0.5 1.0

~. ~J • NONE DETECTED

I
Note; Action level for metals based on National Interim Primary Drinking

i' Water Standards. Action level for petroleua hydrocarbons based on
NJOEP guidelines.

-. All samples collected in 1988.

I1-
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• TABLE 3

ALCAN ~ERS AND PIGMENTS

~ SHALLOW AQUIFER GROUND ~ATER ANALYSES
VOLATILE HALOGENATED ORGANICS

~ DETECTION
POLLUTANT MW-1 MW-2 MW-3 MW-4 MW-5 M\J-6 LIMIT
ORGANIC ug/l ug/l ug/l ug/l ugll u9/l u9/l

~. DATE SAMPLED 4111 4/11 4/11 4/6 4/7 4/7 •••,

~
./ BENZENE NO 9.7 7.4 BMDL BMDL 13 2.2

BROHODICHLOROMETHANE NO ~O NO NO NO NO 1.1
BROMOFORM NO NO NO NO NO NO 2.2

~

CARBON TETRACHLORIDE NO NO NO NO NO NO 1.4
CHLOROBENZENE NO NO NO NO NO NO 3.0
CHLORODIBROMOMETHANE NO NO NO NO NO NO 1.5
CHLOROETHANE NO NO NO NO NO NO 5.0

~
2-CHLOROETHYVINYL ETHER NO NO NO NO NO NO 5.0
CHLOROFORM NO NO NO NO NO NO 1.0
1,1-0ICHLOROETHANE NO NO NO NO NO NO 2.3

~
1,2-0ICHLOROETHANE NO NO NO NO NO . NO 1.4
1,1-0ICHLOROETHYLENE NO NO NO NO NO NO 1.4
1,2-0ICHLOROPROPANE NO NO NO NO NO NO 3.0• trens·1,3-0ICHLOROPROPYLENE NO NO NO NO NO NO 2.5
cis,1,3-0ICHLOROPROPYLENE NO NO NO NO NO NO 5.0

••.•ETHYLBENZENE 'NO 393 NO 164 57 BMOL 3.6
METHYL BROMIDE NO NO NO NO NO NO 5.0

~
METHYL CHLORIDE NO NO NO NO NO NO 5.0

......-METHYLENE CHLORIDE 7.0 7.0 6.8 62 5.2 5.0 1.4
1,1,2,2,-TETRACHLOROETHANE NO NO NO NO NO NO 3.4

~
TETRACHLOROETHYLENE NO NO NO NO NO NO 2.0

-TOLUENE NO NO NO 198 NO NO 3.0
1,2-TRANS-OICHLOROETHYLENE NO NO NO NO NO NO 1.0, 1,1,1-TRICHLOROETHANE NO NO NO NO NO NO 1.9

• 1,1,2-TRICHLOROETHANE NO NO NO NO NO NO 2.5
TRICHLOROETHYLENE NO NO NO NO NO NO 1.0

-- TRICHLOROTRI FLUOROETHANE NO NO NO 80 7.6 NO 5.0,
VINYL CHLORIDE NO NO NO NO NO NO 5.0••

J NO • NONE DETECTED

BMDL • BELOW METHOD DETECTION LIMIT

J Note: Action level for individual volatile organic constituents
is 5.0 ug/l which is based on NJOEP guidelines.

J All samples collected in 1988.,
~
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• TABLE 3
(CONTINUED)

ALCAN P~ERS AND PIGMENTS

• SHALL~ AQUIFER GROUND ~ATER ANALYSES
VOLATILE HALOGENATED ORGANICS

II
DETECTION

POLLUTANT MW-8 M~-9 MW-10 M~-11 M~-12 M~-13 L1MI T
ORGANIC USl/l ug/l ug/l ug/l ug/l ug/l ug/l

• DATE SAMPLED 4111 4/7 4/7 4/7 4/l1 4/7 ***

-ilENZENE NO NO NO 9_9 15 9.5 2.2

• BROMOD ICHLOROMETHANE NO NO liD NO NO NO 1.1
BROMOFORM NO NO liD liD liD NO 2.2
CARBON TETRACHLORIDE NO NO NO NO NO NO 1.4

• CHLOROBENZENE NO NO NO NO NO NO 3.0
CHLORODIBROMOMETHANE NO NO NO NO NO NO 1.5
CHLOROETHANE NO NO NO NO NO NO 5.0
2-CHLOROETHYVINYL ETHER NO NO NO NO NO NO 5.0

• CHLOROFORM NO NO NO NO NO NO 1.0
1,1-0ICHLOROETHANE NO NO NO NO NO NO 2.3,
1~2-0ICHLOROETHANE NO NO NO NO NO NO 1.4

• 1,1-0ICHLOROETHYLENE NO NO NO NO NO NO 1.4
1,2-0ICHLOROPROPANE NO NO liD NO NO NO 3.0
trans-1,3-DICHLOROPROPYLENE NO NO NO liD NO NO 2.5

• cfs,1,3-DICHLOROPROPYLENE NO NO NO NO NO NO 5.0
.- ETHYLBENZENE NO NO NO NO 236 3.9 3.6

METHYL BROMIDE NO NO NO NO NO NO 5.0
METHYL CHLORIDE NO NO NO NO NO NO 5.0

• -METHYLENE CHLORIDE 7.0 5.0 5.3 4_ 1 7.4 5.0 1.4
1,1,2,2,-TETRACHLOROETHANE NO NO NO NO NO NO 3.4
TETRACHLOROETHYLENE NO NO NO NO NO NO 2.0

• TOLUENE NO NO BMDL liD NO NO 3.0
1,2-TRANS-DICHLOROETHYLENE NO NO NO liD NO NO 1.0
1,1,1-TRICHLOROETHANE NO NO NO NO NO NO 1.9

•• 1,1,2-TRICHLOROETHANE NO NO NO NO NO NO 2.5
TRICHLOROETHYLENE NO NO liD NO NI.' NO .1.0

-iRICHLOROTRIFLUOROETHANE NO NO NO SO NO NO 5.0
VINYL CHLORIDE liD NO NO NO NO NO 5.0

11

NO • NONE DETECTED

• SHOL • BELOW METHOD DETECTION LIMIT

• Note: Action level for individual volatile organic constituents
is 5.0 ug/l which is based on NJDEP guidelines.

• All samples collected in 1988.
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• TABLE 3
(CONTINUED)

ALCAN POWDERS AND PIGMENTS

• SHALL~ AQUIFER GROUND ~ATER ANALYSES
VbLATILE HALOGENATED ORGANICS

FIELD BLANKS• DETECTION
POLLUTANT FIELD BLANK 1 FIELD BLANK 2 FIELD BLANK 3 LIMIT
ORGANIC (ug/l) (ug/l) (ug/l) ug/l• DATE SAMPLED 416 4/7 4/11 •••

~
BENZENE NO Nt) NO 2.2• BROHODICHLOROMETHANE NO NO NO 1.1
BROMOFORM NO NO NO 2.2
CARBON TETRACHLORIDE NO NO NO 1.4• CHLOROBENZENE NO NO NO 3.0
CHLORODI BROMOMETHANE NO NO NO 1.5
CHLOROETHANE NO NO NO 5.0

• 2-CHLOROETHYVINYL ETHER NO NO NO 5.0
CHLOROFORM NO 2.0 NO 1.0
1,1-0ICHLOROETHANE NO NO NO 2.3
1,2-0ICHLOROETHANE NO NO NO 1.4• 1,1-0ICHLOROETHYLENE NO NO NO 1.4
1,2-0ICHLOROPROPANE NO NO NO 3.0
trans-l,3-0ICHLOROPROPYLENE NO NO NO 2.5• cis,1,3-0ICHLOROPROPYLENE NO Nt) NO 5.0
ETHYLBENZENE NO NO NO 3.6
METHYL BROMIDE NO NO NO 5.0

II METHYL CHLORIDE NO Nt) NO 5.0
METHYLENE CHLORIDE 6.6 5.0 8.3 1.4
1,1,2,2,-TETRACHLOROETHANE NO NO NO 3.4
TETRACHLOROETHYLENE NO NO NO 2.0• TOLUENE NO NO BHOL 3.0
1,2-TRANS-OICHLOROETHYLENE NO NO NO 1.0
1,1,1-TRICHLOROETHANE NO NO NO 1.9.- 1,l,2-TRICHLOROETHANE NO NO Nt) 2.5
TRICHLOROETHYLENE NO NO NO 1.0
TRICHLOROTRIFLUOROETHANE NO NO NO 5.0.- VINYL CHLORIDE NO NO NO 5.0

i NO • NONE DETECTED•
BMDL • BEL~ METHOD DETECTION LIMIT,. Note: Action level for individual volatile organic constituents

is 5.0 ug/l which is based on NJOEP guidelines.

• All samples collected in 1988.

•
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I TABLE A-2

ALCAN POUDERS AND PIGMENTS

• SHALL~ AQUIFER GROUND~ATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

I DETECTION ACTION
POLLUTANT M~- 1 HIJ-2 HIJ-3 1foI-4 1foI-5 HIJ-6 LIMIT LEVEL
METAL mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l

I
DATE SAMPLED 717 716 7/6 716 716 7/7 *** *.*

, TOTAL ANTIMONY NO NO NO NO NO NO 0.3

lOTAL ARSENIC NO NO 0.009 0.020 NO NO 0.005 0.05

• TOTAL BERYLLIUM NO NO NO NO NO NO 0.03

lOTAL CADMIUM 0.02 0.01 0.02 0.03 0.01 NO 0.01 0.01

• TOTAL CHROMIUM 0.26 NO 0.033 0.05 NO 0.122 0.03 0.05

• TOTAL COPPER 0.26 0.16 0.12 0.5 0.25 0.68 0.03

.roTAL LEAD 0.213 0.053 0.079 0.306 0.167 0.037 0.03 0.05

• TOTAL MERCURY NO NO NO NO NO 0.068 0.001 0.002

TOTAL NICKEL NO NO NO 0.54 NO 0.89 0.3

II
TOTAL SELENII.J4 NO NO NO NO NO NO 0.005 0.01

• TOTAL SILVER NO NO NO NO NO NO 0.03 0.05

TOTAL THALLlI.J4 NO NO NO NO NO NO 0.3

III TOTAL ZINC 0.57 0.08 0.1 1.89 0.09 0.15 0.03

J TOTAL PETROLEI.J4
HYDROCARBONS <0.5 30 7 6440 1.3 3.0 0.5 1.0

~ NO : NONE DETECTED

~
Note: Action level for metlls based on National Interim Primary Drinking

~ater Standards. Action level for petroleln hydrOClrbons based on
NJOEP guidelines.

J All samples collected in 1988.

~
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- TABLE 1.·2
(CONTINUED)

ALCAN P~ERS AND PIGMENTS

•• SHALL~ AOUIFER GROUND~ATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

• DETECTION ACTION
POLLUTANT M~'! ~·9 M~' 10 ~'11 MIJ'12 ~'13 LIMIT LEVEL
METAL mg/l mg/l mg/l mg/l 1IIg/l 1IIg/ l mg/l mg/l

• 7/7 7/7 7/6 7/6 7/6 7/6 ••• ***DATE SAMPLED

TOTAL ANTIMONY NO NO NO NO NO NO 0.3
•

TOTAL ARSENIC NO NO NO NO 0.006 0.006 0.005 0.05

• TOTAL BERYLLIUM NO NO NO NO NO 0.036 0.03

TOTAL CADMIUM NO liD 0.02 0.02 0.02 0.04 0.01 0.01

• TOTAL CHROMIUM NO 0.152 0.17 NO 0.083 0.39 0.03 0.05

TOTAL COPPER 0.07 0.27 4.59 0.42 5.08 0.73 0.03
WI

TOTAL LEAD 0.202 0.132 4.46 0.079 0.140 0.537 0.03 0.05

TOTAL MERCURY NO NO NO NO NO NO 0.001 0.002
WI

TOTAL NICICEl NO NO NO NO NO o.n 0.3

••• TOTAL SelENIUM NO NO NO NO NO NO 0.005 0.01

TOTAL SILVER NO NO NO NO NO NO 0.03 0.05
• TOTAL THALLIUM NO NO NO NO NO NO 0.3

TOTAL ZINC 0.04 0.26 0.76 0.14 1.45 0.036 0.03
'!!I

TOTAL PETROLEUM
'!III HYDROCARBONS 2.75 0.6 <0.5 10 6 26 0.5 1.0

• NO • NONE DETECTED

Note: Action level for metals based on National Interi. Primary Drinking
Water Standard. Action level for petroleull hydrocarbons based on

• NJOEP guidelines.

All samples collected in 1988.
Iw
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TABLE A-2

(CON TINUEO )- ALCAN POUDERS AND PIGMENTS

SHALLOW AQUIFER GROUNO~ATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

FIELD BLANKS

DETECTION ACTION.- POLLUTANT FIELD BLANK 1 FIELD BLANK 2 LIMIT LEVEL
METAL (rng/l) (mg/l) m;/l mg/l

- DATE SAMPLED 7/6 7/7 *** ---
TOTAL ANTIMONY NO NO 0.3

TOTAL ARSENIC NO NO 0.005 0.05

TOTAL BERYLLIUM NO NO 0.03
l'"'"

TOTAL CADMIUM 0.01 NO 0.03 0.01

,... TOTAL CHROMIUM NO NO 0.03 0.05

TOTAL COPPER NO NO 0.3

,... 0.3 0.05
1 TOTAL LEAD NO NO
\,
:

TOTAL MERCURY NO NO 0.001 0.002,..
TOTAL NICKEL NO NO 0.3

r TOTAL SELENIUM NO NO 0.005 0.01

TOTAL SILVER NO NO 0.3 0.05

r TOTAL THALLIUM NO NO 0.3

TOTAL ZINC NO NO 0.03
~
j
).

TOTAL PETROLEUM

- HYDROCARBONS <0.5 <0.5 0.5 1.0
I,;

NO = NONE DETECTED

r Note: Action level for .etals based on National Interi. Primary Drinking
~ater Standards • Action level for petrole\.lllhydrocarbons based on

r: . NJOEP guidel ines.
t

All samples collected in 1988.
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• TABLE A-3

~. ALCAN P~ERS AND PIGMENTS

SHALL~ AQUIFER GROUND WATER ANALYSES

~

VOLATILE HALOGENATED ORGANICS

DETECTION
POLLUTANT MW-1 MW-2 MW-3 MW-4 MW-5 MW-6 LIMIT

.I ORGANIC US/I ug/l ug/l ug/l ug/l ug/l ug/l

DATE SAMPLED 7/7 7/6 7/6 7/6 7/6 7/7 •••• BENZENE NO 21 17 NO NO 3.8 2.2
BROMOOICHLOROMETHANE NO NO 110 110 NO NO 1.1
BROMOFORM NO NO 110 NO NO NO 2.2

~
CARBON TETRACHLORIDE NO NO NO NO NO NO 1.4
CHLOROBENZENE NO NO NO NO NO NO 3.0
CHLOROOIBROMOMETHANE NO NO NO NO NO NO 1.5

~
CHLOROETHANE NO NO NO NO NO NO 5.0
2-CHLOROETHYVINYL ETHER NO NO NO NO NO NO 5.0
CHLOROFORM NO NO NO NO NO NO 1.0

~

1,1'0ICHLOROETHANE NO NO 110 NO NO NO 2.3
1,2-0ICHLOROETHANE NO NO 110 NO NO NO 1.4
1,1-0ICHLOROETHYLENE NO NO 110 110 NO NO 1.4
1,2-0ICHLOROPROPANE NO 110 lID lID 110 NO 3.0

J trans-1,3-DICHLOROPROPYLENE NO 110 NO 110 NO NO 2.5
c;s,1,3-DICHLOROPROPYLENE NO NO 110 NO NO NO 5.0
ETHYLBENZENE NO 748 lID lID 19 NO 3.6

~

METHYL BROMIDE NO NO NO NO NO NO 5.0
METHYL CHLORIDE NO NO 110 NO NO NO 5.0
METHYLENE CHLORIDE 10 11 8.0 11 11 9.6 1.4
1,1,2,2,-TETRACHLOROETHANE NO NO lID NO NO NO 3_4

~
TETRACHLOROETHYLENE NO NO lID NO NO NO 2.0
TOLUENE 110 54 NO NO NO NO 3.0
1,2-TRANS-0ICHLOROETHYLENE NO NO lID 110 NO NO 1.0.t 1,1,1-TRICHLOROETHANE NO 110 lID 110 NO 110 1.9
1,1,2-TRICHLOROETHANE NO lID 110 110 NO NO 2.5
TR~~HLOROETHYLENE lID NO lID NO NO 110 1.0

.l TRICHLOROTRIFLUOROETHANE NO 110 lID 80 7.6 NO 5.0
VINYL CHLORIDE NO 110 lID NO NO NO 5.0

~
NO & NONE DETECTED

Note: Action level for individual volatile organi. const'tuents

.J is 5.0 ug/l which is based on NJDEP guidelines •

All samples collected in 1988.

J
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• TABLE A-3
(CONTINUED)

ALCAN POUDERS AND PIGMENTS- SHALL~ AQUIFER GROUND WATER ANALYSES
VOLATILE HALOGENATED ORGANICS

II DETECTION
POLLUTANT MW-8 H\I-9 MW-10 MW-11 MW-12 MW-13 LIMIT

~

ORGANIC ug/l ug/l ug/l ug/l ug/l ug/l ug/l

7/7 7/7 7/6 7/6 - 7/6 7/6 ---DATE SAMPLED
,-. BENZENE NO NO NO 11 11 9.4 2.2

BROMODICHLOROMETHANE NO NO NO NO NO NO 1.1

BROMOFORM NO NO N.O NO NO NO 2.2

1 CARBON TETRACHLORIDE NO NO NO NO NO NO 1.4

•• CHLOROBENZENE NO NO NO NO NO NO 3.0
CHLORODIBROMOMETHANE NO NO NO NO NO NO 1.5
CHLOROETHANE NO NO NO NO NO NO 5.0

I
2-CHLOROETHYVINYL ETHER NO NO NO NO NO NO 5.0
CHLOROFORM NO NO NO NO NO NO 1.0
1,1-DICHLOROETHANE NO NO NO NO NO NO 2.3

t 1,2-0ICHLOROETHANE NO NO NO NO NO NO 1.4

• 1,1-0ICHLOROETHYLENE NO NO NO NO NO NO 1.4

1,2-0ICHLOROPROPANE NO NO NO NO NO NO 3.0
trans-1,3'OICHLOROPROPYLENE NO NO NO NO NO NO 2.5

• cis,1,3-0ICHLOROPROPYLENE NO NO NO NO NO NO 5.0
ETHYLBENZENE NO NO NO NO 140 254 3.6
METHYL BROMIDE NO NO NO NO NO NO 5.0

~
METHYL CHLORIDE NO NO NO NO NO NO 5.0
METHYLENE CHLORIDE 11 11 11 11 11 11 1.4
1,1,2,2,-TETRACHLOROETHANE NO NO NO NO NO NO 3.4

~
TETRACHLOROETHYLENE 110 NO NO NO NO NO 2.0
TOLUENE NO NO NO NO NO NO 3.0
1,2-TRANS-DICHLOROETHYLENE NO NO NO NO NO NO 1.0

1
1,1,1-TRICHLOROETHANE NO NO NO NO NO NO 1.9

• 1,1,2-TRICHLOROETHANE NO NO NO NO NO NO 2.5
TRICHLOROETHYLENE NO NO NO NO NO NO 1.0

TRICHLOROTRIFLUOROETHANE NO NO NO NO NO NO 5.0

~
VINYL CHLORIDE NO NO NO NO NO NO 5.0

, NO z NONE DETECTED-. Note: Action level for irdividual volatile organic constituents

~

is 5.0 ug/l which is bu•..' on NJOEP guidelines.

All samples collected in 1988.

~ .
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TABLE A-3
(COHTINUED)

ALCAH POYOERS AHD PIGMENTS

SHALLOW AQUIFER GROUND ~ATER ANALYSES
VOLATILE HALOGENATED ORGANICS

FIelD BLANKS
DETECTIOW

POLLUTANT FIHD BLANK 1 FIELD BLANK 2 TRIP BLANK 1 LIMIT
ORGANIC (ug/l) (ug/l) (ug/l) (ug/l)

DATE SAMPLED 7/6 7/7 7/6 ***

BENZENE NO NO NO 2.2
BROMOOICHLOROMETHANE NO NO NO 1.1
BROMOFORM NO NO NO 2_2
CARBOH TETRACHLORIDE HD NO NO 1.4
CHLOROBENZEWE NO NO NO 3.0
CHLOROOIBROMOMETHANE NO NO NO 1.5
CHLOROETHANE NO NO NO 5.0
2-CHLOROETHYVINYL ETHER NO NO WD 5.0
CHLOROFORM NO 12 NO 1.0
1.'-OICHLOROETHANE NO NO NO 2.3
'.2-0ICHLOROETHAWE NO NO NO 1.4
',1-DICHLOROETHYLENE NO NO NO 1.4
1,2-0ICHLOROPROPAWE NO NO NO 3.0
trans·1,3-DICHLOROPROPYLENE NO NO NO 2.5
cis,1,3-0ICHLOROPROPYLEWE NO NO NO 5.0
ETHYlBENZENE NO 16 NO 3.6
METHYL BROMIDE NO NO NO 5.0
METHYl CHLORIDE HD NO HD 5.0
METHYLEHE CHLORIDE 11 10 12 1.4
1,1.2,2,-TETRACHLOROETHAHE NO NO NO 3.4
TETRACHLOROETHYLENE NO 110 HD 2.0
TOLUENE NO NO NO 3.0
1,2-TRANS-DICHLOROETHYLENE NO NO NO 1.0
1,1,1-TRICHLOROETHANE NO NO NO 1.9
1,1,2-TRICHLOROETHAWE NO 110 NO 2.5
TRICHLOROETHYLENE NO NO NO 1.0
TRICHLOROTRIFlUOROETHANE NO NO NO 5.0
VINYL CHLORIDE NO NO NO 5.0

NO z WONE DETECTED

~

1

~

i
~

J

•
~

•-
4
~

~

Note: 4cti~ level for individual volatile organic constituents
is 5.u I~/l which is based on NJDEP guidelines.

All samples collected in 1988.

~

~
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• TABLE 4

ALCAN P~ERS AND PIGMENTS

• DEEP AQUIFER GROUND WATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

I SUPPLY SUPPLY SUPPLY
POLLUTANT WELL WELL WELL FIELD FIELD DETECTION ACTION
METAL NUMBER 1 NUMBER 2 NUMBER 3 BLANK BLANK LIMIT LEVELS

I (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/l) (mg/ l)

DATE SAMPLED 4/S 4/7 4/7 4/7 4/S *** ***
I

TOTAL ANTIMONY NO NO NO NO NO 0.3

• TOTAL ARSENIC 0.005 NO NO NO NO 0.005 0.05

TOTAL BERYLLI UM NO NO NO NO NO 0.03

I TOTAL CADMIUM 0.03 NO 0.03 NO NO 0.03 0.01

TOTAL CHROMIUM NO NO NO NO NO 0.03 0.05• TOTAL COPPER Nt' NO NO NO NO 0.3

• TOTAL LEAD NO NO NO NO ND 0.3 0.05

TOTAL MERCURY NO NO NO NO NO 0.001 0.002

I TOTAL NICKEL NO NO NO NO NO 0.3

TOTAL SELENIUM NO NO NO NO NO 0.005 0.01• TOTAL SILVER NO NO NO NO NO 0.3 0.05
1

•• TOTAL THALLIUM NO NO NO NO NO 0.3

TOTAL ZINC 0.12 NO 0.07 NO NO 0.03• TOTAL PETROLEUM
HYDROCARBONS <0.5 <0.5 2.20 1.0 <0.5 0.5 1.0• ND • NONE DETECTED

• Note: Action level for metals based on National Interl. Primary Drinking
Water Standards. Action level for petroleull hydrocarbons based on
NJOEP guidelines •

• All samples collected in 1988.

•
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TABtE A·4

ALCAN POWDERS AND PIGMENTS

DEEP AOUIFER GROUND ~ATER ANALYSES
METALS AND PETROLEUM HYDROCARBONS

SUPPLY SUPPLY SUPPLY
POLLUTANT ~LL ~LL ~LL FIELD FIELD DETECTION ACTION
METAL NUMBER 1 NUMBER 2 NUMBER 3 BLANK BLANK LIMIT LEVELS

(mg/I) (mg/l) (IIIII/l) (mg/l) (mg/I) (mg/I) (mg/I)
.

DATE SAMPLED 7/1 7/6 7/6 7/6 7/7 *** ***

TOTAL ANTIMONY NO NO NO NO NO 0.3

iOTAl ARSEIUC NO NO NO NO NO 0.005 0.05

t OTAl BERYlLlUM NO NO NO NO NO 0.03

TOTAL CADMIUM NO 0.01 0.01 0.01 NO 0.01 0.01

TOTAL CHROMIUM NO NO NO NO NO 0.03 0.05

TOTAL COPPER NO NO NO NO NO 0.03
~"

TOTAL lEAD 0.037 NO 0.035 NO NO 0.03 0.05

TOTAL MERCURY NO NO NO NO NO 0.001 0.002

TOTAL NICKEL NO NO NO NO NO 0.3
-""

TOTAL SELENiUM NO NO NO NO NO 0.005 0.01

TOTAL SILVER NO NO NO NO NO 0.03 0.05

TOTAL THALLIUM NO NO NO NO NO 0.3

TOTAL ZINC NO NO NO NO NO 0.03

TOTAL PETROLEUM
HYDROCARBONS cO.S cO.S cO.S cO.S cO.S 0.5 1.0

1- NO • NONE DETECTED

Note: Action level for metals based on National Interi~ Primary Drinking
Water Standards. Action level for petroleum hydrocarbons based on
NJDEP guidelines.

All samples collected in 1988.
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• TABU: 5

ALCAN ~ERS AND PIGMENTS• DEEP AQUIFER GROUND WATER ANALYSES
VOLATILE HALOGENATED ORGANICS

• SUPPLY SUPPLY SUPPLY
POLLUTANT WEll WEll WELL FIELD FIELD DETECTION
ORGANIC NUMBER 1 NUMBER Z NUMBER 3 BLANK BLANK LIMIT• (ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l)

DATE SAMPLED 4/8 4/7 4/7 4/7 4/8 •••
I BENZENE ND NO ND ND NO 2.2

BROMODICHLOROMETHANE ND ND NO ,ND NO 1.1
BROMOFORM NO NO NO NO ND 2.2• CARBON TETRACHLORIDE ND NO NO ND ND 1.4
CHLOROBENZENE ND ND ND ND NO 3.0
CHLOROOI BROMOMETHANE ND NO NO NO ND 1.5• CHLOROETHANE ND NO ND NO ND 5.0
2-CHLOROETHYVINYL ETHER ND NO ND ND ND 5.0
CHLOROFORM ND ND NO Z.O NO 1.0• 1,1-DICHLOROETHANE ND ND NO NO ND 2.3
1,Z-DICHLOROETHANE NO NO NO NO ND 1.4
1,1-DICHLOROETHYLENE NO NO NO NO NO 1.4

I - 1,Z-0ICHLOROPROPANE NO ND ND NO ND 3.0• trans-1,3-0ICHLOROPROPYLENE NO NO ND NO NO 2.5
cis,1,3-0ICHLOROPROPYLENE NO NO NO NO NO r 5.0
ETHYL BENZENE NO NO NO ND NO 3.6- METHYL BROMIOE ND NO NO NO NO 5.0
METHYL CHLORIOE NO NO NO NO NO 5.0
METHYLENE CHLORIOE 4.6 5.6 5.3 5.0 6.6 1.4

t I 1,1,Z,Z,-TETRACHLOROETHANE NO NO 110 NO NO 3.4• TETRACHLOROETHYLENE rz 11 S1 NO NO Z.O
TOLUENE NO NO 8K)L NO NO 3.0

~ t 1,Z-TRANS-DICHLOROETHYLENE 23 66 23 NO NO 1.0.- 1,1,1-TRICHLOROETHANE NO NO NO NO NO 1.9
1,1,Z-TRICHLOROETHANE NO NO NO NO NO 2.5

••
TRICHLOROETHYLENE 43 63 45 NO NO 1.0
TRICHLOROTRIFLUOROETHANE S.' NO NO NO NO 5.0
VINYL CHLORIDE NO NO NO NO NO 5.0

• NO • NONE DETECTED

.J 3MDL • BEL~ METHOD DETECTION LIMIT

Note: Action level for individual volatile organics constituents

• is 5.0 ug/l which is based on NJDEP guidelines.

All samples collected in 1988.
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lABLE 1.-5

ALCAN POUOERS ANO PIGMENTS

OEEP AQUIFER GROUNO ~ATER ANALYSES
VOLATILE HALOGENATEO ORGANICS

SUPPLY SUPPLY SUPPLY
POLLUTANT ~LL ~LL ~LL FIELO FIELO OETECilON
ORGANIC NUMBER 1 NUMBER 2 NUMBER 3 BLANK BLANK LIM11

(ug/l) (ug/l) (ug/l) (ug/l) (ug/l) (ug/l)
<

OATE SAMPLEO 7/7 7/6 716 7/6 7/7 ....
BENZENE NO NO NO NO NO 2.2
BROMOO ICHLOROMETHANE NO NO NO NO NO 1.1
BROMOFORM NO NO NO NO NO 2.2
CARBON TETRACHLORIOE NO NO NO NO NO 1.4
CHLOROBENZENE NO NO NO NO NO 3.0
CHLOROOI BROMOMETHANE NO NO NO NO NO 1.5
CHLOROETHANE NO NO NO NO NO 5.0
2-CHLOROETHYVINYL ETHER NO NO NO NO NO 5.0
CHLOROFORM NO NO NO NO 12 1.0
1,1-0ICHLOROETHANE. NO NO NO NO NO 2.3
1,2-0ICHLOROETHANE NO NO NO NO NO 1.4
1,1-0ICHLOROETHYLENE NO NO NO NO NO 1.4
1,2-0ICHLOROPROPANE NO NO ND NO NO 3.0
trans-1,3-DICHLOROPROPYLENE NO NO NO NO NO 2.5
cis,1,3-0ICHLOROPROPYLENE NO NO NO NO NO 5.0
ETHYLBENZENE NO NO NO NO 16 3.6
METHYL BROMIOE NO NO NO ND NO 5.0
METHYL CHLORIDE NO NO NO ND ND 5.0
METHYLENE CHLORIDE 11 9.8 9.7 11 10 1.4
1,1,2,2,-TETRACHLOROETHANE ND NO NO ND NO 3.4
TETRACHLOROETHYLENE 85 16 83 NO NO 2.0
TOLUENE ND NO ND NO NO 3.0
1,2'TRANS'DICHLOROETHYLENE 20 62 20 NO NO 1.0
1,1,1'TRICHLOROETHANE NO ND NO NO NO 1.9
1,1,2-TRICHLOROETHANE ND NO NO ND NO 2.5
TRICHLOROETHYLENE 44 66 48 NO ND 1.0
TRICHLOROTRIFLUOROETHANE NO NO NO ND NO 5.0
VINYL CHLORIDE ND ND ND ND ND 5.0

ND • NONE DETECTED

Note: Action level for individual volatile organics constituents
is 5.0 ug/l which is based on NJDEP guidel ines.

All samples collected in 1988.
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